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Jiij lief; overzien van m^n tarn afgedoten academische studietijd en 
(le daitrami voorafgcgane periode/is het mij een hehoefte enhde van de 
}n(:eH( belangrijke feiten Mer vast te leggen en een woord lumi dank en 
erki ntelijkheid uit te sp reken aan aliens die op enigerlei wijze tot mijn 
vorming Jiehben bijgedragen. 

JHt proof scMrift zij in de eerste plimts opgedragen aan mijn Moeder, 
die hci mij mogelifk maakte een universitaire opleiding te volge% waar- 
voordh luiar mijn warme damk betuig. 

Mode zij dit proefschrift opgedragen aan mijn Vrouw, om kaar te 
dmiken voor de tvijze, wam*op ze zo vaak hoar persoonlijke verlangens 
vp zy loist te zetten om het doef dat wij heiden voor ogen hodden, te 
berdken. . ' ' 

r, floogleraren en v order e Docenten in de Faculteit van de Wis- 
ni Natmirlmnde, dank ik voor alles, wat ik in de afgelopen jaren op 
volleges, pracfica, excursus en tentamens Jieb mogen leren, 

hi Jut hizonder geldt deze dank U, Iloogleraren en Docenten in de 
IHotogie, Vooral denk ik daarbij met grate erkentelijkheid aan de niet 
genoeg ie waarderen ivifze, ivaarop Gij de stndanden gelegenheid geeft 
lot zelfwerkzaam'heAd en him grote zelfstandigheid laa-t bij het Mezen 
van een hun JiggendcA^ richting. 

llooggeleerde Bxa^ Beckino, meer speciaal zijt Gij het geweest, die 
mij het door di ktassikale opvoeding geschokte zelfverfrouwen heht doen 
ierugvindni (n mij aanzette mi het bemidigen van de studie voor de 
Middelhare Aide de academische examens af te leggen. Mijn erkentelijM 
heid hkrvoor is reel groter dan ik vermag onder woorden te brengen. 
Zeer dmikbaar ben ik V ook voor al het vele, dat ik onder Uw bezielende 
hiding ynochf le.ren, vooral op het gebied van de veldhiologie. 

Zeergeleerde Verwky, een groot aandeel van mijn vorming ben ik 
/' vu'schuldigd ni ik hen hlij, eindelijk een gelegenheid te hehben U voor 
di prettige 'wijze, ivaarop Gij hiding wist te gevcn, openlijk mijn 
welgvme.fndc in diepgevoclde dank te hetuigen. Mijn helangstelling in 
de mariine biologic, het eerst opgeweM door V, Zeergeleerde Stiaeny, 
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tvaarvoor iJc TJ gaarne mijn dank hetuig, werd aan het Zodlogische Stniion 
o>ider XJw critische en enthousiaste hiding in de juiste hanen geleid. Voor 
de gastvrijheid tijdens de verschillende perioden van mijn I'erldijf in 
Den Helder ondervonden, ben ik ook JJ, Mevrouw Veewey, seer dmilixmr. 

Hooggeherde Lam, Hooggeachfe Promotor, eerst hmgzamerhtmd hi n 
ik guan bcgrijpen, dat onse opvattingen grotendeeh parallel liepi a. Ik 
acht het dan ook een groot voorrecht als asmtent onder Uw niin/hki 
hiding aan het Rijksherbarium dit proefschrift te hebben hunnen sumcv- 
stellen. Voor Uw voorfdurende belmgstelling, voor de hnlp, die U mij 
bij het uitwerken van de verschillende problemen verleende cn voor de 
wipe, waarop Gij steeds onmiddellyk bereid waart Uw mcning over he- 
padlde punten te zeggen, hen ik U seer dankbaar. 

Zeergeleerde TIE Gaay Portman, de wijse, waarop Gij in de eirslv 
jaren van de viiddelbare school mijn belangstelling voor de biohgie wisl 
te wekken en mij later in de gelegenheid stelde onderwijservaring op U 
doen, sal bij mij in dankbare herinnering blijvcn. 

Geleerde TfE Bom, V ben ik seer dankbaar voor XJw mtercssaale 
lessen in de hiologie en voor de aanmoediging en hulp, die ik van V 
mocht ontvangen gedurende de lmtste twee jaren van mijn H. B. B -tijd 

De bereidwilUgheid, waarmee Gij, Geleerde Tymstka, mij in de 
gelegenheid hebt gesteld een verzuim ongedaan te maken, sal ik fdtijd 
op seer hoge ptijs blijven sfellen. Ook de leraren van Pjc school hi a 
ik voor hun tegemoetkomende houding seer erkentelijk. 

Een bisonder woord van dank wil ik tot U richten, Gch crdv Bmxii.' 
voor de leersame en prettige tijd, gedurende ivelke ik onder Uw Mdina 
a/s <hcent aan het Rijnlands Lyceum verbonden hen getveesl Dat ik 
het hjceum vmrwel sei, doet geenssim afbreuk aan de waardv die d, 
kenmsmahng met het Dalton-onderwijs voor mij gelml Ineli 

Zeergeleerde Nicolai, Zeergeleerde Kv.m, 'ook IJ hcidi n wil ik 

Yomts zeg %k alien, dte mij op enigerlei wijse bij het tot stand him 

Tenslotte wens ik het technische personeel van het Frill- / / ■ 



^eer erkentelijk ben voor de vihM-.Zx ''' ^<'henaar. 

uitstekende versorgtng van. dr fekeuina, „ 

Leiden^ November 1940, 


, ' bewerking van van Nederlands™ 

Indie dahH^]*! van .1849 (n is samengesteld door Alex. Bkatjn. Weliswaar 
gid: Di'] WiLD-KMAX in 1897, aangevuld in 1899, een opsomming van alie, 
tot <lie tij<i ge{>rib]ie,eerde soorten en in 190G een besebrijviiig van do 
Javaanse. (Uumrphyia, lerwiji Filaeszky (1934) de soorten besclireef, die 
in 1928 on 1929 dooi* de Diiitse Limnologisclie Soenda-Expeditie ver- 
zanield van.‘di‘n, inaai' een recente iiitgebreide bewerking van de CharopJi/yta 
van ]Se(lerlan<ls-indi(‘ ontlnak. Deze wordt in dit proefsclirift gegeven, 
waariti bovcaidien de soorten zljn opgenomen, die in Malakka, Brits Noord- 
l^oiaieo, de Phili]>}>ijneii, Portugees Timor en Anstraliseh Nieuw-Guinee 
\'tn^zaineld werden. Hot genoemde gebied wordt in navolging van Laai 
(1937) en \'AX Steenis (1937) aangednid met de biogeografiselie term. 
Malesie („kialaysia’0- Eit plantengeografiscli oogpunt was liet echter 
wens(dijk teviais de soorten te bespreken, die in Brits-Indie (incl. Ceylon), 
Shun en ludo»China gevonden zijn. Door bet nitbreken van de oorlog 
was bet helaas onniogelijk van al deze soorten bet ty])e-excmplaar te zien 
te krijgtni, reden waarom })edoelde soorten met een kleine letter zijn ge- 
drukt en in de determinatietabellen eursief zyn aangegeven. Tevens 
springen daardoor de soorten, die in IMaiesie voorkomen, dadelijk in bet 
oog. Het l.)estiidem.*de matoriaal, lioofdzakelijk droog geeonserveerd, was 
afkomstig nit de herbaria, die o}> p. 3 zijn opgesomd. 

Het vorenslaamie wordt in de Inleiding van dit proefsehrift nader 
toegeliebt, dat \'(K>r bet overigo nit twee delen I'jestaat, n.l. een algemeen 
een. sysleniatiseb deel. 

In bet Hystematiseiie Deel worden 61 soorten bescbreven, waarvan 
er 30 beboren tot lad geslaebt NUella, 3 tot Tolypella, 2 tot NitellopsiSy 
1 tot Lifahnathumnas en 25 tot Cham, Hierbij zijn de bescbrijvingen 
van 5 nieiiwe soorten, waarvan er 3 beboren tot het geslaebt Niidla^ 
n.l. N, moyiiliformi.^, N. tumalosa en N, Allenindn^ 1 tot Nitello^mSf n.l. 
A. sarcnlans, 1 tot Chara, n.l. Cb inermis, en voox*ts van een aantal 
nieuwe varieteiteii en vormen. 

Door bestiuiering van materiaai im literatnur en een nanwgezet 
t(HiiaHSt‘u van de jH-iotlteitsrcgel konden versehillende nieiiwc combinaties 
t‘n synunymier*n worden vastgesteld. Een strenge toepassing van de 
nmnenelalnurregels was mede noodzakelijk door bet feit, dat A. Beaun 
( 1868, p. 795) zieb om ]>rioriteit niet bekommerde en een naam ver- 

n Kea 'voliedigc opgave de hier geciteerde literatiiiir is te vinden op p. 41. 



anderde, wanneer deze niet precies in overeenstemming was met de 
kenmerken van de plant. Dit gaf enige maleu aanleidiii!*' (ot zeer moeilyk 
te ontwarreu verwikkelingen, b.v. bij Ohara Braunii Gjiki.. var. oakmnsis 
(Meyen) Zakev. 

Grote, poljTnorfe soorten blijken vooral in het geslaeiit Ohara met 
zeldzaam te zyn. Als zodanig kunnen wordeii genoemd : Ohara australis 
E. Brown, Ohara Braunii Gmeu, Ohara fibrosa Ag. ex Bbtiz. en Ohara 
zeylanica Wblud. De- door Braun als afzonderlgke soorten ondci’seheid<;fi 
Ohara Benfhamii, 0. gymnopitys en 0. flaccida, werdeii als .sul«]>eeies 
tot eeu polymorfe soort, Ohara fibrosa, verejiigd, oiiulat -/.a sleelils 
in minstons een belangrijk kenmeik vensohilieii. In doze licwerkiiig 
Worden voorts als varieteiten besehouwd de exeniplaivn, die in ver- 
scheidene min of nicer belangrijke kenmerken van elkaar te onderselK'idmi 
zfln, terwijl vormen sleelits in een onlielangrijk keiinierk verseiiilli*ii. I’ut 
,,var. typica” en ,,f. typiea” worden gerekend te hehoreii liel type van 
de soort resp. varieteit en voorts alle individuen, die niet of namvelijks 
hiervan te onderseheiden ztjn. Omdat bij de Thallopluita door de gu- 
makkeltike w|jzen van verspreiding de geografie voor de ondei’selieiding 
van deze eategorieen vrijwel geen liouvast liiedt, zal num bier in 't. bb 
zonder voor de begrenzing van systematisehe eenheden op o.a. oeeologisebe 
kenmerken en de resultaten van bet experiment aangewezen zyn. 

Een bizoudere microscopische studie werd gemaakt van de seulptunr 
van de buitenste membraan van de njpe oosiiore, waarliij kwam vast 
staan, dat liieraan geen overdreven waarde toegekend mag worden. 

De onderverdeling vim de geslacbten is hoofdzakelijk gebaseerd op 
de opvattingen van J. Groves (1924, p. 36; 1935, p. 49), die deze op 
zijn beurt ontleende aan die van Braun en Nordsu’eut (1882). Ook voor 
de groepen van lagere orde werd de synonymie vastgesteld. Het bleek 
gewenst in bet geslaeht Nitelki de planten met: 2—3 eellige eindstralen 
(daetylae) te verenigen in een nienwe groej. (.series), die lan de 
HeteMjUe. Voor het geslaeht Ohara was het wensidpk de subseetie 
7rtphstichae met in twee, maar in drie series te splitsen, naar aanlimliao 
van de besehnjving van Pal’s Ohara Ilmulae (1932, p. 86) Deze soort 
en de reeds vroeger (1906) beschreven OJmra guatemahnsis (.\ohI,,st , 

C. B^ Eonm werden dan ook geplaatst in de nieuwe series (UnnnocbuHa. 

In het Algemene Deel zyn de versehillende gogevens, die ten dele 
ontleend zijn aan de resultaten van het systematisehe onderzoek, ten dele 
aan de aantekenmgen op de herbarinmetiketten en Urn dele aan .le be 
stndeerde hteratuur, nader'uitgewerkt en wel in een vyftal boofdstnkkmi 

voorkoLmde 

de Owt S die 'T “ van 

de Charophyta, die gevonden zgn. Hierbtj (§ 1 ) wordt va.stgesteld, dat 
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Ae ondste 3 lieAariiiiBexempkren in ■.■1828 door ,A.. Zippel werden, ver- 
Kamcld, te weteo NiteMa pseudofkihellata A, B&. b]}. 

A. Bit. on (Jlutra corallina Wmjy^ op A^ m ' NiteMa 
A. Bn. var. mieyWf/loddn (A. Br^ Timor. De twee eerst- 

^ 4 ’<‘i!oe]iHle soorttni wordcai bewaard in-, het I^ikshErbarram te, Leiden, de . 
]aalslg'<‘n<>(innl<‘ in dat van Berlijn. 

De e(n‘8te f>u])]ieatie nil de Arehipel (§ 2) verBcbeen in 1837. llierin 
b(*sohr'e(‘r Br.AN(H) do nicauve soort Conferva Uttoralis, die later identlek 
bh'ok h‘ /ajn met Chara zv.ylmiiea WiLTii). t arrnata (Meyen) Zantw. Het 
ondste <‘xeni[flaa!*, <lat bestudeerd werd, was vorjsameld in 1799 bij 
Trau(ju{‘l)ai\ Br.-lndie (§ 3) en wordt drooi? bewaard te Berlijn. Een 
^aar (*erder, 1798, inoet <^p Oeylon door Lkbeck, een employe van de 
Oosl-Indisehe ( ^onipa^nie, Cham zeylanica Willd. verzameld zijn. 

In Hoofdstnk If worden de ^^-co^ra fisehc verspreiding en de ver- 
spr(Mdin«:swijzi‘n liehandeld, Aan de band van ta1)e] T kaii de vei*B])rcidin^ 
van de stjorlen na^^ep^aan worden. lid Idijkt (§1), dat van de 24 soorten, 
die Ians voor Malesie bekend zijn, er 18 op Java voorkomen, 10 op 
Bumalra, 8 o]> Malakka, 8 op de Phi]ip])ijneii, 6 op Borneo, 6 op Niemv- 
Huinee, 4 op Bali en minder dan 4 soorten op de overige eilanden. 
Fit deze aanlalimi volgt, dat de best onderzoebte gebieden de meeste 
soorten hebben opgelovord, maar tevens is er een aanwrjzing in te vinden, 
dat de versprc‘i(Iing afliankelijk is van de I'egenval (§ 3; kaart I). 

De verspi’eiding van de soorten bniten Malesie wordt dnidelijk, wan- 
iKH^r do bre(Hlteg!*aden daarbrj in ogens(*hopw genomen worden (zie de 
indeling «#p p. ID. Fit label TI volgt, dat 50% van de in Malesie 
voorkonu*ndi‘ sooricni nitJ bniten de tropen wordt gevonden, 4% komt 
ook in de ZnidDiJke gematigde zorn' voor, 0% in de Noordelijke ge- 
matigde zone efi 40 %• ])eel*t een nagenoeg eosrnopolitisebe verspreiding. 
II(‘t is dns niet le v(‘rwa(dden, dat soorten, die henoorden de kreefts- 
keerkring voorkomen ooit in de Maleise Areliip<d znllen worden aan- 
getroffen, en onigdo^erd znllen soorten, die tnssen de keerkringen bnn 
verspreiding l}el)b(nn we1 niet in d(i Noordelijke gematigde zone ge- 
vonden worden. 

<)mdal Charophijlii onder water levende planten zijn i*n bovendien 
meostal voorkomm in afgrslolen waterl>ekkens, zal de versproiding boofd- 
zakeli.jk door mi<1de1 van Yogels gesebieden (§ 4). Daarbiy kunnen ver- 
voerd word(*n : t ha llus-fragmen terp de zetmeelhondonde worteF en oksel- 
luiollefjes vn de oosp<nx‘ii. Bebalve vogels kunnen ook zoogdieren de 
versfvreiding iHoverkstelligen, zoals bl|jkt (ill de vondst van Nitella 
microcarpa A. Be. var. mkroglodmi (A. Bk.) Zan-ev. in een met water 
gevnicle voetafdrnk van een rhinoceros. De genoemde thalliis-delen en 
orgamoi kunnen aan. de poten, veren of huid ))]ijven haken en later vrij 
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konien. Belialve .tieze exozoische-' varspreidiiig, is, 'Ooi oiKlozoisehe iii.oge- 
lijk, Simgezmi de Gharophyta door verseMlkride wiilei’vo^^els gegeteii 
worden. "Wanneer in slikvlakten leTcn, «lii‘ ooder iiivloed 

van de get^’deweiMng van de zee staan, zoals dit hij Bombay iHjf geva! 
is, kan de stroom als verspreidingsf actor op ireden. 

Hoofdstuk III geeft een nadere toelicliting op do klassitioatio. J^on 
historisch overziclit wordt hiervan niet gegeven, omdat ovoi* «lit (oidoi*- 
werp samenvattingen in de literatunr te viiiden zijn (zio § Ij, cnoiials 
over de palaeontologie. De aandaclit wordt liiei* vooral gov^^st^g4l o]^ 
de z.g.n. homologe variaties (§ 3), welke voor 3 van d(‘ grootst(‘ gofiora 
in de tabellen lY t/m YII zpk idtgwerki:. Hieruit volgl, daf. V(^r- 
scliillende eombinaties van kenmerken in eiikele gevalbni iloor \*4‘rsch{*i- 
dene soorten vertegenwoordigd zijn, andere daarontegon (Imv (4n onkolo 
soort en nog andere in bet geheel niet. 

Dit kan sleclits zeer gedeeltelijk een gevolg zijn van hot weinige 
vooi’lianden niateriaal; voor een ander gedeelte ligt do oorzmak in hoi 
felt, dat bepaalde eombinaties van potenties, waarvan ied<n‘ individii 
een beperkte boeveelheid bezit (Lam, 1938), geeii levensvatbaar iiulividn 
geeft. Evenwel ztjn bier alleen de morfologische k<mrm*rkt‘Tt opgosomd. 
Daar bet ecbter de taak van den systematieiis is gehelo levons^ycli tr* 
klassifieeren, mogen de oeeologisebe, pliysiologisehe, (ylofogistdie m gono- 
tische eigenaardigbeden niet verwaarloosd woi*den. Eorsl wajrni‘t‘r doze 
bekend zijn, is liet mogelrjk de taxa nader to dofiniorfoi. 

In Hoofdstiik lY worden de oecologisciie iaebmni bosprokon. dih^ 
van belang zijn voor bet voorkomen in bet bes|>rokon gvbioil on waar- 
van gegevens ter bescbikking stonden. TJit een ovto-ziefit vmi tie vind^ 
plaatsen (§ § 1 en 2, p. 25) bljjkt, dat, boewel fiet Si’oolsio aaiiljtl van 
de besehreven Charopliyia govondon wordt in grolt'iv walcrcn. dii* iiict 
opdrogen, in kleine wateren, die alleen geduiviide !ie1 tiallc seizncii 
aanwezig z^n, en in rgstvelden, er toeli ook w>n aantal in gellikniatig. 
langzaam in dezelfdc rieliting stromend water on in brakwatcr vnorkom!. 

Wat de diepte (§ 3) betreft, het bltjkt, daf een gnm! aiiiila! 
soorten tussen 2 on 8 m voorkomt on oon Iwoolal nog diopor. Do 
maximum diepte zal hoofdzakeluk bopaald wordon door do faofor liohl. 
Deze factor beinvloedt teveiis de grotiivorai on vorkorl tijd, lie. 
nodigd voor het rljp worden van de oogonia, zoals uif do proovon van 
Kaklin-<} (1924) en Vouk & Benzinger (1929) l)look. Honzolfdo inviood 
heeft volgens eerstgenoemdo oiiderzocker ook <lo f(‘iiiporaliiiir. Dat 
Charoplyta in staat moeten zgn hoge temporaturon lo v,*rdragotn b.v. 
verscheidene dageii acbtereen een temperatuur van 3r>° -39° C!., valt 
a£ te leiden nit de waarnemingen van Ruttner (1931), 

Uit het overzicht van de hoogten boven zoo, waaro|) PharophyUt 
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gevoiiden ziiii (§ 5), Tolgt, dat een groot aantal ' boveii lOOO.^ m 
fe)int/.Dit kan/: verklaa^^^^ nit liet felt, dat tot, eeii bepaalde 

gmm de regeiival toeneenit ■ met de boogte (,tabel, ,VIII). :VerscMl .in 
habitus tass<m hoog- en laagvlakte-vormen kon/ iix tegeristellng tot 
MiGur/A. ( 1897 ),. op grond van bet ' onderzoehte materiaal niet .worden 
vastgesteld, 

. Op.plaatseiij Waar Phanerogamen voorkom.en, ontbreken Charophyta' 
meestal (§.6), lietgeen waarscbijnlijk een gevolg is van de.^ondei*-,, 
sebepping van het liclit door eerstgeiioemde planten. Epiphytisch zijn 
vooral aaiigetroi'ten Diaimieae eii Cyanophyoeae^ en voorts soorten van 
de gcslaehten Bpirogyra, Ghaetopliora^ Oedogonkim m Coleochaete. 

Van de oheinischo factoren worden kort besproken bet cMoor-, 
ealeinm- en ijzergehalte van het water (§ § 7 — 9), de opgeloste orga- 
niseho bestanddi^ien (§ 10), de pH (§11) en de aanwezigheid van HgS 
(§ 12). Hierdoor is komen vast te staan, dat de meeste 
lislopliobe planten zijn, enkele echter zijii enryhalien (het water bevat 
0.1 — 1.0 g 01 per 1), terwijl in Brits-Indie een stenohaliene soort 
voorkoBit, Ti.l. (niara cancscens Loisel, Bij het kalkgehalte van het 
water koint ook dc kalk-inernstfitie ter sprake, waarbt) gewezen wordt 
op de causale \ajrklaring van Vilkelm (1923, p. 173), Deze auteur 
wyst op het verband tusseii de intensiteit van de koolzuurassimilatie 
en de grootte van de liehtabsorptie. Wanneer door de assimilatie vol- 
doende OO^ aan het water wordt onttrokken, zullen de in het water 
aanwezige l)iearl>onaten van calcium en magnesium dissocieren en kan 
CaCO ;5 neerslaaJL Dit kan mede een verklaring zijn voor het feit, dat 
larven van muskieteu niet in wateren, waarin Charophyta groeien, 
voorkomini. SENioE-WiiFrE (1926) ontdekte namelijk, dat de larven 
stierven, nadai zich sphaero-kristallen van GaCOg op verschillende 
delen van het liehaam afgezet liadden. 

De weinige gegevens omtrent de waterstofionenconeentratie van 
enkele meren, waarin Charophyta gevonden werden, zyn in tabel IX 
samengestcld. I.)c getallen duiden or mogelijkerwyzc op, dat soorten 
van het gesiaelit Nifella in zuurder xvater voorkomen dan die van 
het g^laeht Char a. 

Hoof dstuk V bevat enkele aanwijzingen over de economische be- 
tekenis van de Charophyta, Dat deze gering is, blijkt reeds uit het 
geringe aantal vc^lksnamen, dat bekend is (§ 1). Door het assimilerend 
vermogen wordt veel zuurstof aan het water toegevoegd, waarom de 
Charophyta^ evenals andere submerse planten voor visvijvers aan te 
bevelen zjjn (§ 2). Bovendieii zoeken een groot aantal insekten, 
kreeftaehtigen mi slakken beschutting in de diehte wiermassa's, waar- 
door ze een goede voedselbron voor vissen vormen. Volgens Backer 
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(1911) Worden algen, incl. Oharopkyia, uit Ixet Tobameer als varkeiiK- 
voedsel gebruikt (§ 4). In Amerika worden, volgens JIacAtke (1915), 
de zetmeeihoudende wortelknolletjes als voedci* voor Ciaiden ge])rii!kl, 
een goedkooi) voedsel, dat voor de vele eendenl'okkei'ijen in liidiii aan- 
bevolen kan worden. Op Bali worden de ge<lr<)Ogde (Jkaropkifia en 
andere algen, naar Prof. Thienemann meedeelde (§ 5), waai-scliiinl(jk 
gebruikt als nicst. In verbaud hiermede word in de labolli'M. X eu XI 
een overzielit gegeven van de chemisebe sanienstelling van twee ver- 
scliillende C/iar«-soortcu. Hieruit bl|ikt, dat bet kalkgebalte ziser boog 
is, waardoor bet gebruik van Cbarop/ij/fa-dciliris stork aaniievolen kan 
worden teneinde zure gronden te neutraliseiHMi. iMogeliJk zijn grofo 
bocveellxeden van doze Charophyia-d&yns op <1(! liodein van verscheidi-iie 
meren in onze Arcbipel aanwezig, daar Scutuirm': eii .Vi-dek (1929) bf;- 
rekenden, dat jaarlyks in Lake Wisconsin (U.S.A.) alleeii door (Jharo- 
phyta 993000 kg ealciumearbonaat worden afgezct. Dit jneer heeft een 
oppervlakte van 30 km® en een gemiddelde diepte van 50 m. De voor 
de vegetatie benodigde hoeveelheden bedragen 397000 kg caleium en 
427000 kg CO^. 

Na nog gewezcn te bebben op enkele maniercn, waarop in andere 
landen (§ § 6 — 9) Gharophyta gebruikt worden, wordt tenslotte stil 
gestaan bjj de vermeende toxische werking van deze algen (§ 10). 
De bgst van de geaardbeid van de vindpbiatseu (Hoofdstuk IV, § 1) 
van Gharophyta komt nagenoeg overetni met die, welke liivssixnn en 
Balsas (1934) geven voor de broedplaatsen van de op de Pliiliixpljiien 
voorkomende larven van Anopheles. Diulanks deze niorfometrisebe ge- 
ligklieid van dc vindplaatsen heeft een aantai onderzoekers, nadat 
Caballtsko (1924) hierop gewezen bad, bevestigd, dat larven van 
muskieten nooit aangetroffen werden in wateren, waarin Gharophyta 
groeiden en omgekeerd. Niettemin toonden SwEnurSniiEUEii (1924) en 
anderen aan, dat van een duidelpte larvendodende werking van Ghara 
vulgaris L. en andere Gharophyta uiet gesprokon kan worden. I'bm 
aantai proeven op dit gebied zijn eehter waarsebijniyk niet e.xaet, 
genoeg uitgevoerd oni een conelusic te kiinneu trekkeii. In vtn-hand 
met bet grote belang wordt aanbevolen grondige pbysische en eliemisebe 
studies te maken van de wateren, waarin Gharophyta voorkomen en 
de resultaten te vergeiyken met die van de wateren, waarin muskieteji- 
larven worden gevonden, welke door de onderzoekingen van verscbillende 
in de Pbilippynen werkende entomologcn en ehemici (ef. ns Jest®, 
1936) gedeelteljjk reeds bekend zyii. Tntusscn correlereu dc wcinigo 
gegevens uit tabel IX met die, welke Skniob^White (1920) in Ceylon 
voor NiteUa mucronata (A. Bb.) Miq. en Ghara zeyhniea Wmu>. vend, 

''V"’ 
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”1# in only by a combination of all methods^, 
herbarinm or mnsnun, Hbrary, hib&rator'iu 
field, and hreedirifi, that thnu is any hopt of 
obtaining satisfaefory (vidmct tni Hu nature, 
and genesis of laj'onomic luut.s.*" 

W. B, T'lmuiEL in New »Sy.stemntlc.v% 

1940, p. 60. 

INTRODUCTOEY. 

The only hitherto known comprehensive studies on the Net heriatnis- 
Indian Churophyta appeared in 1897 and 1899 in tin* '’J^rodroim; de la 
Flore Algologique des Indos Neerlandaises" , and wtin* cnmirded liy 
E. DE WiLDEiuN'. These papers intend to give a mere enumeration of 
all CharopJujia published up to 1896, ami therefore luaitdy eontaia 
the species recorded by the famous Oharaphytologists Ai.kx, 
and Otto NoRnsTEM’ in 1849, 1882, 1888 and 1889. 

In the twentieth century only three i)apers were })ubii.sbeil on the 
Charophyta of this area, viz. that l)y me WnjuaiAX (19(i()i, that l»y 
Gutwinsky (1902), and that by PxL.\ii.szKY (1984). Tlx- first-named 
author worked up the specimens occurring in Java, tlie .s.-coiid om; 
adds two species to this list, whereas the latter studied materials eol- 
leeted in 1928 and 1929 by the German IJmnological Sunda Expedition. 

The present paper intends to give a taxonomicul survey of the 



3 


J, S. Zaneveli): The Gharophyta of MaXuysia^ etc. 


Charophyta oi .the ' Netherlands Indies, including some liotes on their 
history, distribiition, ■ classification,. ■ ecology and economy. The floristic 
relations . iii^ the Archipelago,'. however,. made it desirable to extend this 
investigation, to .surrounding' countries. I will therefore d.eal not only 
with the (Jharophyta occurring in Malaysia, but at the sain.e time 
with those found in British India (Ceylon incL), Siam and French 
Indo-Ohina. As ' was pointed out .by Lam (1937) and defined by van 
Steenis (1937),' the . term Malaysia comprises the Ma.Iay .Arehipela- 
go sensti laMore, the Malay Peninsula, the Philippines, and New 
''Guinea .inclusive. : 

Howevcny the war made it impossible to study all the types of 
the species occurring outside Malaysia; therefore, and, at the same time, 
in order to have an easy survey of the Malaysian species, the former 
are printed in small type. Moreover, I have mentioned the Australian 
specimens and their localities for the species oeeurrmg in the area 
under discussion. 

I had the opportunity to study a great niimher of s|)ecimens and 
books, thanks to the kindness of the directors of the hex*haria and 
libraries, wliom I tender my sincere thanks for their valuable assist- 
ance. In quoting the herbaria in the Taxonomieal Part of the present 
paper I made use of the '^International List of Abbreviations^ pro- 


posed by Lanjotjw (1939, p. 142). 

BERLi:x-l)AirLEx\r, Botanischer Garten und Botanisches Mu- 
seum B 

Budapest, Seclio Botanico Musei Nationalis Hungarici . Bu-Mus 
BurrEXZORU, Herbarium on Museum voor Systematische 

Botanic van 's Lands Planten train Bz 

Kew, Royal Botanic Gardens K 

IjEidilx, Rijkslierharium L 

Paris, Museum National d’Histoire Naturelle, Labora- 

loii'e de (h:y})tog‘amie P 

Six<{APORE, Botanic Gardens Si 

SnTKJKHOLM, Natiubistoriska Riksmuscet, Botaniska Avdel- 
ningtm . . S 

The materials put at my disposal mainly consisted of dried 


specimens, though some of them were preserved in fluid. It may be 
emphasized that the preservation in alcohol (70 %) or in formalin (1 %) 
is much m()r(‘ convenient for Charophyta; the specimens are less 
damag(Hl and (^asier to identify. 
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, .Yet, . at, the end .of this, study,- I feel something of the truth in 
the words, of S^ilisbury .(1939, p. 404): ''When based mainly or 
entirely on herbarium material monographs are U> be both a 

.snare, and a delusion". Indeed, a. real undei'staiiding of some speeies, 
e, g, Nitella pseudoflahellata, N. microcarpa, (Uuira fibros(t, (\ rnlfinrls, 
C, zeylanica, is only possible by involving the experimeni as weii as 
ecologieal studies. At the time I was not able* to mviy liaise* out, l>ut 
I 'Would reply S.alisbu.ry with the words of TninnuL (1940, -p. 69) : ’b\V> 
method is sufficient by itself, yet each is ess^mtiabb hi Yhapler III, 
§ 4 of the General Part I will refer at some length lo this fMiint 
and to TuimmL’s words quoted as a motto. 

I am deeply indebted to Dr H. J. Lam, Director of the* 'diijks- 
lierbarimn" and Professor of Systematic Botany at the Governmeitt 
University, Leiden, for his suggestion to work up this inlert^sting 
group, for his helpful criticism and for the continual sympathy he 
has shown in the progress of my wmrk. 1 am also much oliliged to 
my colleagues, membei^s of the staff of the "liijksherharium'L esp<*(*ially 
to Dr J. Th. Hexrard, for nomenclaturai informations, and to Miss 
Dr J. Th. Koster and Dr S. J. van OoswrRooM, for lht*ir kind 
assistance in various phases of my investigation. 1 should liktj also to 
thank Miss Dr M. P. E. NiCJorAi, Leiden, for kindly r(‘ading through 
the manuscript of Chapter lY. 

My sincere thanks are further due to Mr Lb L, Annnx, Lodalming, 
Surrey, England, for the interest with wliich lu* followeii tie* advaru^e 
of this study and for the instructive corresixmdt^mw t'om'erning somt? 
of the species. I have also to thank Mr S. C. Dixrr, Bombay, India, for 
a duplicate of the type of Cham pa^shami, and Prof. Dr A. Thiunk- 
MANN, Plbn, Germany, for informations on the economy. 
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GENERAL PART 


(1IAPTER 1. History. 

§ 1. F i r s t CO 1 1 e e t i o ii ■ o f . M a 1 a y s, i a n C ii. a r 
l> h y t a. Tliough one hundred and one years have elapsed since 
A;lex. Braun stated (1839, p. 310) : ’'Von den ostindisclien Inseln, 
aus (Jhiiui, dainni uud Siberien sind noch keine Oharen bekannt'', the 
present inv(‘sti^‘ations brought to light that the fii^st Gharo'phyta from 
the Malay Arciiipelago were collected as early as 1828. In that year, 
A. ZiPPEL, assistant-eiu-ator at ’”s Lands PlantentuiiF' , Buitenzorg, took 
])a.rt in an (*x|)(‘(lition t']*oni Batavia via Makassar and Amboina to the 
S.W. coast of New iluinea (Backer, 1936). As is mentioned imder- 
iieath, NiteJla pHendolluheMata var. nmtila and Chara coralUna were 
collected in Ainbffina. Dbliged to return, on account of bad health, 
ZiPPEL rea<du‘d S. Timor, where he died in the same year. In this 
island Nitella microcarpa var. microglochin was collected. The three 
specimens mentioiiiMl w(*re dried and are still in a good condition, the 
former two in the ’’Rijksherbarium^^ at Leiden, the latter at Berlin. 

§ 2. .11 i s 1 o r i i* a 1 review of the Malaysian 
(j h a V o p h y t a. Vp to the ])reseut time no historical review* of 
the idtmtificalion of the Malaysian Charophijta was made. The follow- 
ing notes intetid to make an attempt thereto. 

Tin* first ]>i‘intiHi record of any Malaysian Charophyte appeared 
as long ago as 1837 in the ’’Flora de Filipinas“, in which Blancx) 

gives a description) a n(‘W species Conferva liUoralis, a ’’Confervm de 
playas‘% which is Vkam zeylanica f. armata. In the second (1845) 

and third (1879, f)art 3) edition of BiiANXo’s Flora the species is still 
m(^ntio!)ed as a (Umferva, 

Tile earliest publication on the Netherlands Indian Gharophyta 
was, as far as 1 am aware, by Braun in 1849 in Hooker’s ’’Journal 
of Botany'L Two species are given: Ghara coronata var. orientaUs, 

from Java, which variety was descri!)ed as new, and Chara^ javanica 
from Java, denser! bed as a new s])ecies; the former has now to be 
named Chara Braunii var. oahuemis f. favanicu, and the latter is still 
a dou!)tful species, which has never been collected again and the type 
specinnu) seems to have disappeared (being, however, most probably 
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identical with C. zeylanica). In 1851, Llanos, in '’Fraj»‘meiitos dc 
alg’inias plantas,, Pilipinas no inclnidas en la Flora de las isias*', des* 
'cribed Chara- congmta -as a new species from the Piiili|)pi.iies, wliieli 
appears to ' be identic with. G. corallina, at the time being an addition 
to the C/iarop%^a flora. This species is also me!itioni*<i in B[.a,n<A)*s 
third (1880, part 4) edition. In Zollinoer’s ’’Sysieinatisches Verzeieli- 
nis'^ (1854) is added Chara furcata Roxm from (Jeleln's, which later 
appeared to belong to the genus Nitella, Wallman, in ’h\ct(,‘S dc? la 
Society Linn&nne de Bordeaux^ (1856), records only Chara jaranim, 
but did not give a description of this species (‘itlier. In 1866, BRAr'x, 
in G. VON Martens' ”Die Preussische Expedition nach Ost-AsieiP^ 
mentions two Charophytay both from Borneo, vh. NifrJIa jmaido- 
flahellata (now N, pseudoflahellata var. mutUa) and Ah pohff/lochin 
var. Z oiling eri {now N, furcata rnw ZoUingerijy the former being at 
the time an addition. 

In 1868, in "Monatsbericht der Konigliehen Akadt‘mi<* <ler Wissen- 
sehaften, Berlin^', Braun states that a form of Niidhi avuminafa ocenus; 
in Java and in Mindanao. In "Proceedings of th(‘ Asialic Socirty*' 
(1870), G. VON Martens mentions ^^NitaUa sp. ]iov. !'\ eolloctrd !?y 
S. Kurz in Java (No. 123) ; the name for this s|>eeimefi has to (>0 
N. pseudoflahellata var. mutila, 

Braun's manuscripts, published after his <leaih by O. Xori^stkut 
in "Abhandlungen der Konigliehen Akadimne der Wissenschaftfm zu 
Berlin‘S (1882), contains the descriptions ami .some illustrations of the 
following species: (1) NiteUa acuminata indim from Java (now 

N. acuminata ybjcC suhglomerata), and var. snhgiomf rafa I’roTn the 
Philippine Islands; (2) A. axillaris var. jaraiiiva from Java {mnv 

N. axillaris); (3) N. psmidoflabellata from Java (now Ah pst aria- 

flahellata var. mutila), and var. mutihi from Borneo; oiigosplra 

f. javanica from Java; (5) Ah polyglochin var. ZoUhujni ih-om 
bawa, Celebes, Java and Borneo (now Ah furcata var. Kolfingni) and 
f. nicoharica from the Nicoba.rs (now var. nicobarica) ; (6,i Chara 

corallina vaiA? hasikiris from the Philippines (now fh rora/Z/aO ' : 
(7) C. coronata var. leptosperma 1 javanica from Java (now G. Hraunii 
var. oahuensis f, javanica); (8) G. flaccid a vai*. Gamiichaudii from 
Celebes and the Alarianne Island.s, and var.? fdigarihra maj^r from 
Borneo (both now G. fibrosa ssp. fUwddn); (9) (\ gjimnapus var, 
ceylonica from Bali (now C. mylanica f. typiai); tin* niimfHWs r2L 
(4), (6), (8) and (9) being new for Alalaysia. 

’ • In 1888, Nordstedt, in "Hedwigia'S adds Nifelhi aUgaspira ih imlim 
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.from Java and the Nicobars to the list. The same author, in ’'Lunds 
Ilniversitets AusskiT (1889), describes the decoration of the outer 
coloured uumil)raue of the oospores of some of the known species 
whereas ('hnra gynmopUys var. (now G, fibrosa gy 

war. typicu) from New Guinea is added. In 1889 again, Nordstedt, 
in ’’Die Forschungsreise H. M, S. ‘Gazelle’, IV. Th., Bot.^‘, describes 
Mitella acumhiata from Amboina (now N. acuminata var. Belangeri), 
N, polyglockin sens, ht, {mw N, microcarpa v&r. microglochin) from 
Timor, Ghara gymmopitys f, longibracteata (now C. fibrosa ssp. 
.gymnopitys var. iypica) from Timor, and G. hrachypus from Timor; 
Ah microcarpa var. microglochm and G. hrachypu^s being additions. 

To ”0, gymnopitys^^ NoinerEDT has added that it is distributed ”im 
ostlichrn Afrika, im Ostindien, Borneo, auf den Mariannen und Celebes^. 
It is noteworthy that this is the distribution of ”0. flaccida^' as cited 
in the ’’Fragmented (1882, p. 129), which is the only publication 
from which the distrilmtion could be taken. I therefore deem it most 
probable tiiat NoRusrKnr has erroneously cited the distribution of 
G. fibr(iS({ ssp. flaecida under G, fibrosa ssp. gymnopitys, 

Dk WiumcMAN, in ’’Prodrome de la Flore Algologiqiie cles Indes 
Neerlandaisi‘s'‘ (1897, 1899), summarizes all the then-known Gharophyta 
of the Netherlaruls Indies and gives a table of their distribution; 

5 species of NiielJa an<l 5 of Chma are cited. To these numbers must 
be added NUelhi microcarpa var, microglochin, as later on N, poly- 
gbaihm was fuumi t<» comprise both that species and N. furcata, 

and Ghara fibrosa ssp. flaecida, since be ‘WnmEMAy did not cite it, 

although it was r<‘<»orded by Braun & Noebsteiji’. No further addition 
-was made to this numlHu* by de 'Wnj>FJviAN’s ’’Essai d’une Flore 
Algologi(pie de Java‘*, puhlislied under the title of ”Les Algues de la 
de Buitenzorg'* (1990), in 'which the Javanese Gharophyta were 
amply descrilaNi. Fp to 1900 not a single species was recorded from 
the Malay Peninsula. 

Summarizing, we see that at the beginning of the 20th century 
the following Gharophyta were knowm for Malaysia: 


Nifelhi 

(1) _ acuminata \n\\ B(dangeri 

— — var. suhglomerata 

(2) — a rill arts 

(8) — pseudoftaheUafa Vin\7nntila 
(4) ~ oHgospira f. jaimika 


Ghara 

( 1 ) — cornllina 

(2) — Braunii var. oalniensis f. 

javanica 

( 3 ) — fib rosa ssp . g ipnnopitys var. 

typica 


ssp. flaecida 
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Nitdla _ ' Chara 

{5) — fwcata YdLi\ ZoM . (4) — hr achy pus . 

— yb^t. nicoharica (5) — zeylanica 

(6) — microcarpa var. micro- 
glochin 

Gutwinski, in the ^Bulletin International de FAeademie de Science 
de Craeovie'' (1902), mentions from Java: Nitella oligospira i, imlica 
and Chara gymnopitys or G, flaccida (unripe oogonia), both determin- 
ed by Norostjedt (now C. fibrosa ssp. gymnopitys or ssp. flmdda). 

In 1912, H. and J. Groves, in ’Thilippine Journal of Science' > 
give the first review of the Ckarophyta of the Philippine islands. 
Their list contains a number of new records for the Fhiiip}>ines^ 
whereas at the same time Chara fibrosa ssp. Bmthamii is added to the 
Malaysian Ckarophyta flora. H. Groves, in ’'Journal of the Linnean 
Society, Botany" (1914), records Nitella acuminata var. indica- ■from. 
British North Borneo (now iV. acuminata var. suhglomerata) , MmiRiiXy 
in his ’’Species Blancoanae" (1918), mentions from the Philippines r 
Chara corallina and 0. zeylanica formerly published under the names 
of Chara congesta and Conferva littoralis respectively. 

In the ’’Journal of the Straits Branch, Royal Asiatic Society*^ 
(1919), Ridley gives the descriptions ot iho Ckarophyta of the Malay 
Peninsula, as far as I am aware, the first printed records ; they are : 
Nitella acuminata (now N, acuminata var. suhglomerata) , N. 
flahellata (now N. pseudoflahellata var. miicosa), N, microcarpa (now 
A. microcarpa var. microglochin and var. Glaziovii) and Chara gymm- 
pitys; N, pseudoflahellata YB,r. mucosa and N. microcarpa var. Glaziovii 
being additions to the Malaysian list. In 1924, J. G,rovi«, in the 
’’Journal of the Linnean Society, Botany", adds to these Ckarophyta 
from the Malay Peninsula: Nitella mucosa (now A. pseudoflahellata 
var. mucosa), A. microcarpa (now A. microcarpa var. microglochin) ^ 
A. furcata, Chara flaccida (now 0. fibrosa ssp. flaccida) and C. zeyla- 
nica, also recorded from the Andamans and the Cocos Islands, whereas 
0, corallina is only recorded from the S. Andaman Islands. 

Biswas, in the ’’Journal of the Federated Malay States Museums" 
(1929), writes that he obtained Ckarophyta from the hotspiings area 
of Kuala Lumpur, but did not mention the names. 

Filarszky, in the ’’Archiv fiir Hydrobiologie, SuppL Bd. 12, 
Tropische Binnengewlasser" (1934), describes the Ckarophyta collected 
by the German Limnological Sunda Expedition and added the following 
species to the flora of Malaysia : Nitella sumatrana, A. hipartita both 
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from Sumatra, N. pseudograciliformis (now N. mucromta var. pseudo- 
gracilifornus) trom Bali, Tohjpellopsis {Nitellopsis) simidicissima imm. 
Sumatra (now Chara australis var. Yieillardii f. simpUcissma) and 
(Jhara fulgens from Bali. The other species and forms appear to be 
identic with already described ones, viz. Nitella polyglocMn f. javanica 
with N. furcata var. ZolUngeri, Chara haitensis and C. variabilis with 
C. zeyUmim f. armata, and C. hrachypus i. robusta with C. brachypus. 
It must be stated that this is the first publication which contains a 
good numbfir of ecological data thanks to the investigations of the 
Sunda B.vpcdition. 

The sanut author, in ’’Mathematiseher und Naturwissensehaftlieher 
Anzeiger der Ungarischen Akademie der Wissensehaften“ (1937), men- 
tions a new Nitella for Malay Peninsula, viz. N. fascicularis, but the 
species is insufficiently described and can therefore at present not be 
added to the Malaysian list. 

Surveying tlie publications of the 20th century up to 1939, to the 


list of 1900 have to be added: 



Nmia 


Chara 

( 3 ) _ pseud f>fl(theU(tta var. mu- 

(2) 

— Braunii var. odhuensis f. 

eosa 


leptocoronulaia 

(4) — olif/ffspint i\ indica 

(3) 

— fibrosa ssp. Benthamii 

(6) — micnivarpn var, Ghmovii 

(6) 

— fulgens 

(7) — s uniat nm ft 

(7) 

— australis var. Vieillardii f. 

(g) — biptudifa 
(9) — muvnmafa var. pseudo- 
gmcilifanniH 


simplicissima 


Tilt; Ta-vonomical Part of the present paper contains the descrip- 
tions of 12 species of Nitella, 1 species of Nitellopsis and 11 species 
of Churn occurring in Malaysia, whereas a good number of varieties 
and ftn'ins (partly new) are described. In total, to the list 3 Nitella 
species are now added, viz. N. moniliformis, n. sp., N. tumulosa, n. sp., 
and N. Alhnindu, n. sp., further 1 Nitellopsis species, viz. Nitellopsis 
sairularis, n. sp., and 4 Chara species, viz. C. kydropitys, C. inermis, 
n. sp., C. eryihrogijna and C. globvlaris, the last two with some doubt, 
as 1 did not see the original specimens. 

I 3. First collection and record of Indian 
C h a r 0 p h y t a. According to Bkaun (1849, p. 300), the first 
Charophyte of India, Chara zeylanica, was collected in Ceylon in 1798 
by Lkbeck, an official of the B. India Company. 
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The oldest specimen which came under the eyes of the writer 
was C7m'ra/ coralZzm, being collected in 1799 at Timnqiiebar at the 
Coromandelian coast without mention of the eolleetor’s name. The 
specimen is dried and is preserved in a good state in the Berlin 
herbarium. This species was collected together with Chara setosa (now 
C, hrachypus) and C. zeylanica, as w^as shown in the first paper 
dealing with Indian entitled: ’TJeber die Gattimg Chara^', 

This paper was published by Willdenow in 1806 in ’’Sammlung der 
deutschen Abhandlungen welche in der Koniglichen Akademie der Wis- 
senschaf ten zu Berlin vorgelesen worden in den Jahreii 1803^*. The 
French translation of this paper, however, bears on the frontispiece 
as year of publication 1805! 

CHAPTER II. Distribution and dispersal. 

§ 1. Distribution of the Malaysia]! and In- 
dian Charophyta. The species composing the Charophyta 
flora of Malaysia are heterogeneous in origin. Some of tlie species 
have come to . the richest display of their potentialities in Slalaysia, 
while others have their main distribution in more northern or southern 
areas. Especially the Malay Archipelago, situated at either side of the 
equator between the Asiatic and Australian continents, may be expected 
to be a meeting place of northern and southern species, some of wdiich 
reach their boundaries here. Though it is at i)resent impossiliie to 
obtain a real understanding of the origin of the ]\Ialaysian Charophyta 
flora, some remarks on this subject may be of interest. 

For this purpose table I was established, showing the distrilmlion 
of the Charophyta described in this paper inside as well as outside the 
area under discussion. The primary difficulty for a non-monographer 
in compiling such a statement is that many authors do not acccqjt the 
same delimitation for the same species. Another point is tliat he has 
to follow without possible criticism the statements given in literatures 
In view of the last objection different signs are used, exidainc^d at tlie 
base of the table mentioned. 

For the indication of the districts in Malaysia in table I and in 
the Taxonomieal Part the ”Lijst van de voornaamste aardrijkskundige 
namen in den Nederlandsch-Indischen ArchipeT' (1923) was used, 
whereas the records from India were arranged with the aid of fh.ARKK^s 
paper: ”On the subsubareas of British India/^ (1898). The English ortho- 
graphy of the geographical names outside the Netherlands Indian 
Archipelago is in agreement ' with ”The Oxford advanced Atlas^^ by 
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Bari^oijOMEW' .( 1936) for the orthogra^phy. of the Netherlands Indian:'' 
mraeS: I made, use of. the above-quoted ’^Lijst^^ „ ' . 

. , . Ais may be seen from table. I, 18 species out rf the,, 24 occurring 
in. Malaysia a.re represented in Java, , then . follows, Sumatra , with. 
10 species, Malay Peninsula and the Philippines with 8 each, Borneo 
and New (luiiiea with 6 each, Bali with 4 and the remaining islands 
with less than. 4 species. This sequence is evidently due to the state 
of exploration of various parts of the Arehipelago. It is probable that, 
when more extensive collections are made especially in the Lesser 
Siinda :Lslands and in tlie Moluccas, not only the given numbers will 
be better ecpiilibrated, but some more species may be found to occur 
in Malaysia. In addition, however, this sequence confirms at the same 
time tluit the L(»sser Siinda Islands with their longer period of drought 
present less favourable conditions for the growth of CJiarophyta than 
the Greater Sunchi Islands (cf. this Chapter, § 3). At present there is 
only one collector, the German Limnol. Sunda Expedition excepted, who 
brought iioim; 8 numbers of all others did not collect more 

than 4 nurnhers! (et. index to collectors’ numbers). There is, therefore, 
no reas(m to lay much stress upon the 5 species, which are hitherto 
only iMmordxHl foi* one island of the Arehipelago only. 

It !)ecomes more and more evident that Charophyta with a small 
area are very rare, most of the species having a wide distribution. 
Of the 61 ('harophytu m<!ntioned in the present paper 6 are eosmo- 
politaii (Nifefla hifulina, Tohjpella glomerata, C'hara Braunii, C. con- 
truriti, (\ rulfiaris and G. glohtdaris), while 12 species occur in all 
continents but one (viz. not in Australia: Nitella aciiminaia, N. mucro- 
nnta, N, tenuisHima, (Hutra amcscemH, C, aspera and C. delicatula; not 
in Europe: NifiHu oHyospira, iV. furcaia, N. microoarpa, Chara fihrom 
and G. zeyimiiati not in Africa: Nitella hatracJiosperma). 

:Moreover, the talde shows that out of the 61 Charophyia, 25 are 
rej>res(‘nted iii Africa (19 in N. and 19 in S. Africa), 22 in America 
(20 in N., 14 in C. and 14 in S. America), 17 in Europe , and 17. in 
Australia. ' ' 

T}h‘ Charophyta flora of Malaysia may be ])etter understood on 
involving the total area of the species in accordance with the latitude. 
For that purpose the following list based on the zones of latitude 
may he of some use, in which the Malaysian species are denoted 
by an asUnnsk. ’ , 

I. hi all parts except the Polar regions (e. 67'^.30' N. lat. — 67°.30'S. 
late : All cosmo|>olitan species, and, moreover, ^Nitella acuminata, 
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*N, pseudofUbellata, N, iatrachosperma, oUgmpim^ furmt% 
^N. mucro 7 iata, N: tenuissima^ micromrpa, Toly.peUa prolifera, 

^Chara fibrosa, kydropitys, C. delicatula mid Hj, zeylardca, 

11. Tropics (between the Tropic of Cancer and the Tropic of 
Capricorn, c. 23°.30' N. iat.— 23°.30' S. lat.) : *NitelU axillaris, bipar-^ 
tita, N, patula, N. leptodactyU, ^N. tmmlosa, ^ *(Jhara cofdUna, 

siwcincta, ^C. erythrogyna, ^C, hrackypus. 

III. Northern Temperate (between the Arctic circle and the Tropic 
of Cancer, c. 67°.30'N. lat— 23°. 30' N. lat.) : Nitella tuherc%Ma, N:,mira- 
hilis, N. flagelUformis, N, flagelUfera, N. 'Wattii, Toly pella hispmiica.y 
Nitellopsis obtusa, Lychnothamnus barhatus, Cham Wallichii, C. canes- 
cens, C. asp era, C. infirma, C. connivens. 

IV. Northern Tropics (between the Tropic of Cancer and the Equa- 
tor, e. 23°. 30' N. lat. — 0°) : ^Nitella sumatrama, N, duaJis, *V. glohulifera, 
N. Annandalei, N, dictyosperma, N. burmanica, A. superha, A. elegans, 
N. polycarpa, Chara pashanii, 0. nuda, G. burmanica, C. 6-rovesii and 
C. Hamdae. 

V. Southern Tropics (between the Equator and the Tropic of 
Capricorn, 0° — e. 23°.30' S. lat.) : ^Nitella moniliformis, Allenmda, 
^Nitellopsis sarcularis, ^ Chara fulgens, *C. imrmis. 

VI. Southern Temperate (between the Tropic of Capricorn and the 
Antarctic circle, e. 23°.30' S. lat. — 67°.30' S. lat.) : thus far no species 
known, with one exception, and this is not surprising, as the land areas in 
this zone are very small. The exception is ^Ghara australis, but its 
range extends as far northwards as 13° N. lat. 

The results of this list will become more striking, if shown in 
percentages. In table II this is done for two categories separatc^ly, 
viz. the 24 species occurring in Malaysia only and the 37 species 
occurring in India respectively. 


TABLE II. 


Zones of 

latitude 

Number 

sp€cies\. 1 

I 

Cosmop. 

II 

Trop. 

III 

N.Temp. 

IV 

N.Trop. 

V 

S.Trop. 

VI 

S.Temp. 

Malaysian species 
(24 = 100%) 

46% 

1 1 
I 

25% 

0% 

4% 

1 1 
! 

21% 

4% 

Indian species 
(37 = 100%) 1 

22% 

8% 

35% 

35% 1 

0% ' 

0% 
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This table shows that exactly 50% of the Malaysian Gharopkyta 
ace ]-ec(mled For the tropics only (groups II, IV and V), 4 % occurs 
mainly in tlie Southern Temperate zone and 46 % has a nearly world- 
wide distribution. At present no Northern Temperate species is record- ’ 

ed from Alalaysia. 

Of the Indian species, on the contrary, 43 % is restricted to 
the tropics oidy, 22 % is cosmopolitan, 35 % occurs in the Northern 
Temperate^ zone only, no species being recorded from the Southern 

Temperate region. 

§2, The Origin of the Malaysian Charophyta. 
Though a dofniite eonelnsion must be reserved especially till more is 
known of the Austnilian (Jharophyta, it may be seen both from the 
a])ove statenamt and from table II that the Malaysian Charophyta are 
purely tro])ieal siieeies, and that it seems improbable that species, 
occurring nortli the Tropic of Cancer, may be expected in MalayMa, 
and conversely, that species which are now mentioned as ”endemies“ 
for Malaysia may some time be eollected outside the tropics. 

The Indian species, on the other hand, have a more northern 
distribution ; it is not very likely that species now recorded as ”en- 
demies'' are to be found in the Southern Temperate zone; on the 
contrary, it is rather ])robable that, if in some other place, they will 
be eollect(sl north of the Tropic of Cancer only. 

If all Charophyta known at present were classified in this way ; 

and if tlu‘ lints obtained knowledge of their distribution would be j 

considered in combination with the characters of Malaysian species | 

(ef. tables IV — VII) it would be more or less possible to prophesy which ? 

species are y(*t likely to be found in Malaysia. i 

The |>ercen1age of cosmopolitan species is remarkably high aiid ■ 

this is doul)tlessly due to the easy mode of dispersal. 

§ 3. Season a 1 distribution. A review of the periods 
in. which the .Malaysian Charophyta are found is given in table III. 

For India I may nd'er to the statements of (}, 0. Allen (1925, pi. 5; 
1928, p. 66) and Pal (1932, p. 51). 

The main factor for the seasonal distribution of the Charophyta 
is water and, occasionally, the rainfall. In agreement herewith, table III 
shows that, as a whole, Charophyta with ripe oospores have been 
found for the greater part between February and May, i. e. some 
months after tlie onset of the wet monsoon. However, the area under 
disciissioti is too extensive to allow generalization, as the distribution 
of the rainfall throughout the year differs, of course, for the dif- 
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TABLE III. 

Seasonal distribution of the Malaysian CharopJiyta . 



ferent parts of the Archipelago. In this respect the maps of Boerejls. 
(1924) and Braak (1925) are very instructive. 

The data of these authors were used by L.vm (1934) for the com- 
position of a map partly reproduced in this paper as maj) I. This 
map shows the areas in the Netherlands Indian Archipelago with 
0—5, 5—10, 10—20 and with more than 20 rainy days in the driest 
4 months of the year. It was supposed that more than 20 rainy days 
in the dry monsoon correspond with at least 2,000 mm rain per year. 


‘) The seasonal distribution of Mtellopsis sarcularis, Chara crytlirogymi and 
C, glohularis is unknown. 

-) In this column the localities quoted in table I are indicated by their 
initials. 


J. S. Zanevsisi: The Charophyta of Malaysia, etc 

The writer is of the opinion, that this amount is sufficient for 
not too shallow waters to allow a perennial growth oi Gharophyta, on 
the condition that this amount is equally distributed over the year. 
On account of this, the areas of Gharophyta with a long seasonal 
distribution (ef. table III) may be expected to correspond with the 
region outside the 20 days line. Now, this is the ease with Nitella 
.acuminata, N. pseudoflabellata, Ghara Braunii, G. fibrosa, G. hydro- 
pity s, and C. zeylanica. These species occur in the Greater Sunda 
Islands and besides, in Lombok, Soemba and Timor, which are for 
their greater part situated between the 5 and 10 days lines. Species 




with a seasonal distribution of over , 5 — 6 months are Nitella oligo- 
spira, N. furcata and N. mierocarpa; these occur also in the Greater 
Sunda Islands and, moreover, in Soembawm and Timor, the latter two- 
lying between the 5 and 10 days lines. However, the correlation 
mentioned could thus far not be stated for several other species, which, 
occur outside the 20 days line, and yet have a short seasonal distri- 
bution. This may be ascribed to the fact that they are recently 
described ones, viz. Nitella sumatrana, N. bipartita, N. moniliformis ^ 
N. tumulosa, N. Alleninda and Ghara fulgens. 

The conclusion also holds true for the drier regions. Such long- 
known species as Nitella axillaris, Ghara corallina and G. brachypus,. 
whose areas arc mainly included between the 10 and 20 days lines, 
have a short seasonal distribution. Ghara inermis, nov. spec., at- 
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present only known from Soembawa wMeli lies mainly between the 
5 and 10 days lines, was collected with ripe oospores in March, 
which agrees with the maximnni rainfall for this isiaiid, viz. in 
December and February. It must be stipulated that the line 
encompassing the areas with less than 5 rainy days in the driest 
4 months encloses the N. parts of some of the larger Ijesser Sunda 
Islands. In these parts Gharophyta are hardly to be expected, as 
well as in the 5—10 days lines area, including the other parts of 
the Lesser Sunda Islands except a small part of S.W. Flores, 
S.W. Soemba, S.W. Soembawa, W. Lombok and nearly the whole 
of Bali, which are less dry. 

The small number of species found in the Lesser Sunda Islands 
is, therefore, not only due to the state of exploration in the Malay 
Archipelago, but also to the severity of the dry monsoon. 

§4. Dispersal. Charophyta are submerged inhabitants of the 
stagnant waters and occasionally of slowly running waters. The plants 
are very fragile and the dispersal by means of fragmentation is very 
well possible, as the fragments are able to withstand long desiccation 
(cf. Zaneveld, 1939, p. 385). Another method of vegetative repro- 
duction is by the starch-bearing bulbils occurring at the lower stem- 
and root-nodes. As the rooting portions of a plant are very seldom 
collected, it is often not to be stated with certainty in which species 
they occur. As far as I know, they are found in the following Indian 
and Malaysian species : Ohara succincta, C. aspera, C. delieatula^ G. vul- 
garis and Nitellopsis ohtusa. 

Finally the hard oospores produced in abundant masses at tlie 
nodes of the branchlets or at the base of the whorls proeun^ a very 
important means of dispersal. According to Norusteot (1889, p. 3), 
the outer membrane is provided with suberin and silicic acid, whereas 
earlier be Bary (1875, p. 381) has stated that it is composed of lignin. 
Fragments with bulbils and mature oospores may get detached, fall 
into the mud and may thus be transported by the stream. Howe^au’, 
this method cannot be an important one, as the plants occasionally 
occur in these places. 

When the species grow in or near an estuary it is possible that 
the oospores are transported by sea currents. In this connection it is 
of importance that Dixrr (1931, p. 205) describes Nitella Jiyalina, 
succincta and 0 . zeylanica from the saltwater mudflats of the island 
of Salsette (N. of Bombay), which are submerged when the tide is 
in. Though there are no data available, I deem it most probable that 
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tlie oospores do not loose their; liability- when rmniersed' in " sea-water 
for a fairly considerable 

As dhe dispersal by .wind is, not to "be considered, there remains; 
only the dispersal by animals. This must be the primary method for 
the dispersal of these plants and it is probably effectuated both by 
means of simple adhesion and of passing through the alimentary canal. 
The animals involved are, of 0001 * 80 , such which regularly visit stag- 
nant waters. According to Ridley (1931) these are mainly birds, but 
also mammals, of which the rhinoceros is marked with certainty. 
Fragments of the plants, with or without oospores, are eaten by a 
nu.ml)er of migratory water-fowl such as teal, cormorants, jacanas, 
herons, sandpipers and ducks; of the latter MAcArrEE (1915, p, 33) 
mentions 14 species. The oospores are swallowed and are still germi- 
native after having passed the alimentaiy canal. In this way the 
€harop}iyta species can be transported over long distances. In case 
])ortions of a plant or whole plants adhere to the fur or feathers of 
a mammal or a bird, these sooner or later become dislodged and are 
therefore transported over comparatively small distances only. The 
same holds true for the adhesion to the feet of an animal in mud in 
which it has been trampling. 

Ridley (1919, p. 163) remarks on the herbarium label to Nitella 
microcarpa var. microglochm that he found the footprint of a rhinoce- 
ros in the middle of the jungle of Grunong Tungal, in the Bindings, 
•on the west coast of the Malay Peninsula, where water had collected, 
quite filled up with tliese plants. This species occurred only in rice- 
fields a few miles away, where the animal had probably picked it up. 
These animals often wander through the jungle, making a regular round 
for a month or more, and consequently may carry and distribute the 
■oospores or plant-fragments. The oospores or fragments may occasion- 
ally become dislodged and after the rain having filled the hole of their 
prints, the oospore is able to germinate or the fragments to recover. 

The above considerations make it probable that the number of 
endemic Charophyta with a limited area will remain very low. 

CHAPTER III. Classification. 

§ 1. Historical. Up from the earliest epochs, when the 
species were placed among Equisetum and Hippiiris (Daijschamps, 
1587, p. 1070; Batthin, 1620, p. 25) on account of the more or less 
similar habit and habitat, till comparatively recent times, when they 
were considered by Hy (1913, p. 4) as belonging to the Bryophyta, 
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the «TOup was subjected to numerous alterations regarding its place 
in fc Vegetable Kiagdom, aa has been ^ 

W«,v (180b. p. 80). (1828 P_ 

n Miguia (1897, p. 53), Robinson (1906, p. 2ol), ana urov , 
Bt^ (1920. p. 2). soma 

taken from the synonymy on the di^on and the Imtly- (Taaoi 
Part) It would therefore be superfluous to repeat the listoiy hcic. 

GeoI & Buuuocr WEBBER, in part II of their splendid work. 
’’The British Ghmwhyta“ (1924, p. 72), have added a chapter on the 
palaeontology of the group, including a list of books am papeis, 

^vhich 'Thrsubdivision of the Gharaphyta used 

in tL present paper is mainly based on the opinions of James- 
Groves a924 1935) which in their turn are mainly m accordance 
StlThie ^ Auex. Brnvw (1835, 1849, 1868. 1882). In » the 
classification is based on the kind of branchlets in each whorl t e 
number of cells composing the dactyls, the comparative length o^ . 
dactyls, and the presence or absence of mucus around the fertile whor s.. 
In TolypdU, the shape of the ultimate cell of the branchlets and rays,, 
and the mode of furcation of the sterile branchlets form important, 
characteristics for the subdivision. The genus Ghara is mainly sub- 
divided on account of the number of rows of stipulodes and on the- 
disposition of the eortication of the stem and _ branchlets. _ The tact, 
whether the plants are dioecious or monoecious is of great importance- 
in all genera. The classification based on these particulars and t le- 
few alterations which were added by me, are to be found in the- 
remarks to the genera of the Taxonomical Part. 

It appears that, especially in the genus G/mra, large and poly- 
morphous species are not rare, e. g. Ghara aiistrahn, G. Braunh, G. fi- 
brosa, and G. mjlanica. In addition, Braun’s species Ghara Bcnfhumii,. 
G. gymnopitys and C. flaccida had to be combined as subspecies into- 
one large and polymorphous species (C. fibrosa), since intermediate 
forms occur and since the constituent species are different in one- 
single important character. In the present paper varieties have been 
distinguished in those eases, in which a number of more or less im- 
portant characters were extant, and forms, when one characteristic of 
minor importance could be stated. To ”var. typiea ‘ and f. typiea 
are considered to belong the type specimen of the species or the -variety 
respectively and the specimens which are not or hardly distinguishable) 
from it. 
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In. geogxapM particulars are, as a rule, less im- 

portant for the delimitation of taxonomic units, omng to the easy mode 
of dispersal On account of this, it will probably be more necessary 
in this group than in the Cormophyta to involve e. g. ecological features 
and experimental methods. 

§ 3. H 0 m o 1 o g 0 u s variations. This phenomenon ha^ 
come into prominence especially after Vaviix)v’s publication of the 
”Law of Homologous Series in Variation'' (1922, p. 75), being elabo- 
rated by him and his school for cultivated plants belonging to the 
Gnminem, Cucurbitaceae and the Legummosae, whereas Diels (1932) 
did the same for the Annonaceae, For the Thallophyta, m far as I 
know, the attention was only drawn to this peculiarity for the Fungi, 
though the regularity in the participation of the characters in the 

Charo])hyt(i species is also obvious. This has given rise to the estab- 
lishment of identic names for corresponding subdivisions in the same 
genus. As this is, however, in contradiction to the ’Mnternational 

Ellies'’ (Art. 61) some of them had to be changed. 

With the aid of the above-cited characters used for the classi- 
fication and some other ones, the tables IV — VII give a survey of 
the homologous subdivision in three of the genera best represented 
in our area. 

In table IV (Nitella), both the sections Homoeodemae and Hetero- 
dmiae (in Malaysia only 1 species) are subdivided into groups with 
one- to more-celled dactyls, and with dioecious and monoecious plants. 
In both of the latter groups we meet with species with aggregate 
and solitary gametangia, and in both a mucous cloud around the 
fertile whorls may be absent or present. However, whereas the section 
of the Jleierodemae has only one representative in our area, the 

section Homoeodemae is very well represented. In the latter the 

series Bicellulatae has come to the richest display and the Pluri- 
cellulatae to the poorest, the only species of this series being 
only very recently detected. Furthermore, table IV shows that the 
dioecious species are less numerous than the monoecious. Finally 
I may add that in the Malaysian species of Nitella the base 
of the whorls is always sterile, Nitella hurmanica and N. poly- 
earpa excepted. 

It would be very instructive to compare this table with one in- 
cluding all Nitella species. However, I have to refrain from such an 
attempt, as there is no recent monograph. Especially on comparing a 
complete conspectus with the distribution based on the zones of lati- 



BLUMBA 


, TABLE 
Honiologons variatiom 


Dioeeions 


^sumatrana 


tuherculata 


Solitary 


Dioecious Aggregate 


Solitary 


Monoecious Aggregate 


Solitary 


Malaysian species denoted by an asterisk. 


Dactyls 

1-celled 

1 — 2- or 1 

— S-celled 

^\^Mtieus 

Gametangia^^^ 

Absent 

Present 

Absent 

Present. 

Aggregate 

~ 

mirahilis 

— 


Solitary 





s Aggregate 

^acuminata 


1 




J. S. Zaneveld: The Charophyta of Malaysia, ete. 2t 


I iv. 

in Nit ella'^). 



2-celled 

2— 3-celled 

2 — 6-celled 

Sections 

:„Abseiit 

Present 

Absent 

Present 

Absent 

Present 

! 

" ' " — 

— 

■ — 

— 

— ' 

■ — ■ 

Homoeoclemae 

flagelli- 

formis 

dualis 

glohuli- 

fera 

Annan- 

dalei 


superha 



^axillaris 

^monili- 

formis 

hurmanica 

^furcata 

Humulosa 


^fnucro- 

nata 

polycarpa 

^micro- 

carpa 




^hipm*tita 

^pseudo- 

flahellata 

hatracho- 

sperma 

dictyo- 

sperma 

flagelli- 

fera 

patiila 

^oligo- 

spira 

^pseudo- 
flahellata 
hatracho- 
speimia 
lepto- 
dactyla 
' Wattii 

tenuissima 

elegans 

^Alleninda 

■ ■■! 

- ' : ■ 


— 

— 

— 

. ■ — ' ■ 

— 


Heteroclemae 

— 



, 

— 


— 



— 

— 


— 

kyalina 


— . 

— 
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tude, it might be possible to prophesy which species — known or 
jiew — may be expected in a certain area. 

Table V shows the parallel subdivision for Tolypella, and as 
nearly each of the groups has one representative in our area, the genus 

TABLE V. 


Homologous variations in Tolypella^). 


Ultimate cell 

, Plant 

Dioecious 

Moiioeeioxis 

Conical 

— 

proliferob 

Allantoid 

hispanica 

glomerata 


TABLE VI. 

Homologous variations in the HAPLOSTEPHANAE- 
BCORTICATAE of Chara^). 


Plant 

Base of tlie wliorls 

Gametangia^^ 

Fertile 

: Sterile ,, 

Dioecious 

Aggregate 

^australis 

WallicMi 

. , 

Solitary 

~ , 

^fulgejis 

Monoecious 

Aggregate 

^coralUna 

succincta 

^Braunii 

pashanii 

Solitary 

■ ' _ : 

nuda 


Malaysian species denoted by an asterisk. 
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may be considered fairly well represented. A, pecnliarit 3 ^ of the three 
species occurring in the area under discussion is that the sterile branch-^ 
lets are all simple, whereas a number of species occurring in North- 
America have them furcate. 

The Ohara species without a cortex are united in table VI. Within 
this subsection from either point of view two groups are to be dis- 
tinguished which are subdivided in the same way. 

The corticated Ohara species are classified in table VII, from 
which the parallelism in characters is clear. Moreover, it is obvious 
that dioecious species and those with geminate gametangia are relatively 
few in number. Aggregated gametangia are not to be found at all and 
the base of the whorls is always sterile. Table VI, in contradistinction 
to VII, shows a prominent number of species in which the gametangia 
are aggregated, the base of the whorls being fertile. 

§4. Conclusions. Summarizing, we find the fact confirmed 
that a genus, or in general any group of species, has to be considered 
a population comprising a certain number of characters or in general 
of potentialities, of which each individual possesses a limited number 
only (Lam, 1938, p. 117). Not every combination of potentialities, how- 
ever, produces a viable ”new'' species, which may be due to factors 
of which we know nothing. Therefore, it is possible that some of the 
empty partitions never 'will be or have never been filled up. In addition^ 
one or more of the potentialities might have become latent for a longer 
or shorter period, whereas the circumstances (internal or external) by 
which they may be reactivated, are entirely unknown. 

However, the morphological descriptions of the species only, even 
if accompanied by their geographical distribution and the variation of 
their characters provide an incomplete knowledge of the life cycles we 
try to classify. It is true, the work of classical taxonomists is, as 
Vavilov (1940, p. 565) says, "basic biological work'% but the nature 
of the species cannot be really understood by this kind of work 
only. ’Tt is'S and I am in full agreement with Tuerill's words, 
quoted as a motto at the heading of this paper, "only by a com- 
bination of all methods, herbarium or museum, library, laborator}-", 
field and breeding, that there is any hope of obtaining satisfactory 
evidence on the nature and genesis of taxonomic units^L This is 
true a fortiori for Thallophyta^ and the hope may be expressed 
here that detailed ecological, eytological and genetical experiments 
may be ca;rried out in order to check and eventually correct our 
present views. ■ 
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, , CHAPTEE IV. Ecology. 

Tlie study oi tlie ecology of the Charophyta was only started in 
the last decemiium. Especially the papers of Stroede (1931, 1933) on 
the German lakes have thrown more light on this subject. In India, 
Pal (1932) has given some valuable data, whereas in Malaysia nothing 
has been done in this field' of investigation. However, it must be 
added that valuable physical and chemical data on some of the lakes 
in Sumatra, Java and Bali were collected by the German Limnological 
Sunda Expedition in 1928 and described by Euttxer (1931). It may 
have some use to discuss the ecological data which have come to my 
knowledge, as far as they concern the area under discussion. These 
data are drawn from the label annotations which were scanty and pro- 
bably in some cases not very accurate either! 

§ 1. Types of w a t e r s. Though it is, generally speaking, 
true that Charophyta are inhabitants of stagnant, shallow water, the 
following arrangement gives a number of additional places in which 
these plants are found in Malaysia. 

A. Stagnant fresh water, not drying up. — Lakes, ponds, pools, 
stagnant ditches and moats. Waterholes in rivers and streams, jhils 
(a ^klepression below^ an old river bank“, India, U. P.) and raos 
(torrent beds, India, U.P.). Caldera lakes. Bogs and swamps. Arti- 
ficial water basins. 

B. Small amounts of fresh water, usually only present during a 
part of the year. — Pools in rocks, road-side pools, road-side drains. 
Tem]K)rary rain ])uddles and hoof prints fitted with water. Kawah 
pools (pools in crater areas, Malay). 

C. Rice-fields {paddies). — The fields may be in cultivation or 
fallow, the water being stagnant or having a hardly perceptible current. 

D. Running waters, moving slowly or with moderate velocity. — 
Rivers, streams, canals, ti‘ibiitaries, flowing ditches, creeks, bays. Cata- 
racts ba.sin, rapids, springs. 

E. Brackish waters, stagnant or moving slowly. — Estuaries, mud- 
flats near the sea-shore, brackish pools, marine fishponds. 

§ 2. W a t e r - m o v e m, cuts and a i r. It appears from § 1 
that particularly group D, but to a smaller degree also group E, en- 
compasses the species which are not restricted to stagnant water only 
(lentic environments or standing-water series; Welch, 1935) or which 
do not oeeur in quiet places at all. From the latter group I do not know 
an example, but ^lalaysian (denoted by an asterisk) and Indian species 
that ai'e found in running water (lotie environments) are the following: 
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*Nitella/ acuminata YSiT. suhglomcraia, N, globuUfera^ N». Annandalci^ 
^N, pseudoflcd)ellata var. mutila, ^N, oligospira f. indicUf iumulosaf 
^N. fur cat a var. RoxburgUi, ^N. microcarpa, N. liyalina, ■ Tolypella 
prolifcra-f T. Mspanica, Ghara Wallichiif .^C. Braunii var. Braunii and 
^var. Vieillardii C. nuda, ^C. fibrosa, C. GrovesU, 0. vulgarisf C. Ilan- 
dae, C, delicatula, and bracJiypus, 

As may be seen, the number oi Charophyta occurring in running 
water is higher than would generally be expected. However, it must 
be added that the water motion is a continuous flow in a definite di- 
rection, the plants being not subjected to much disturbance. Therefore, the 
influence of mechanical action may be neglected. Charophyta, to my 
knowledge, are not able to withstand wave movements as surf, etc., which 
occasionally occur in the littoral zones of larger lakes, nor are they 
found in canals with much shipping-traffic or in localities where the 
outlet of factories spoils the water. Therefore in Lake Toba, for in- 
stance, Charophyta are only found in quiet bights. 

On the other hand, moving water leads to a greater activity of 
the assimilation, as the supply of oxygen is facilitated, whereas at the 
same time more inorganic nutriment is supplied. Charophyta are 
adapted to live in stagnant water with a relatively low percentage of 
oxygen, the assimilative surface in contact with water being much 
enlarged by the many furcations and articulations. 

§ 3. Depth and light. Papers frequently mention : ’^in 
shallow wateP‘, however, many Charophyta may have a wide vertical 
range. In depths from 2 — 8 metres occur: NiteUa acuminata, N, .mma- 
trana, N, flagelliformis, Nitellopsis obtma, Chara australis var. Tieil- 
lardii, C. corallina, G, hydropitys, G, contraria, and C. aspera, 

Nitella muoronata and Ghara zeylanica w^ere found at still greater 
depths, viz. at 10 and 12 metres respectively. The other Charophyta 
mentioned in the present paper are collected in the shallower water 
not deeper than 2 m. Here the bottom may sometimes be carpeted 
by a ^^cushion“ of Charophyta, 

The plants mentioned above are not restricted to these zones, but 
may occur occasionally at greater or at smaller deptlis, due to the fact 
that every species has its range of tolerance with regard to the intensity 
of light. Other factors are also of importance, e. g. a stronger move- 
ment in the upper layers of the water, the substances dissolved in it 
and the temperature, but, in my opinion, below the 2 m zone light 
plays the most important part. 

Light intensity diminishes by reflection and by absorption; the 
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]altA‘r bluing (l(‘[)endinit on depth and transparency of the water. Gon- 
seciuentlyj tln-i intensity of photosynthesis decreases at greater depth. 
Flouling Ituivcs ol higlier aquatic plants living in the epilimnion may also 
impede or (wini prevent, the growth of Charophyta at . a certain depth. 
These cvffeets were checked by Muker.ji (1932), who found that the C?iaro-' 
■phyta vi^getation in Hal Lake (W. Himalaya) is found to a depth of 
17 l.eet, whereas in the Manasbal Lake at the same altitude, but the 
watin* oi wlii<di was 6—8 times clearer (judged with a photonieter), 
1h<‘ vi'getation (*xl(mds further dowm to a depth of about 25 feet. 
Nitella ttcumvnaUi, N. flageUiformiSf N, hyalinay Nitellopsis ohtma mid 
C^hara globular in are able to grow in very low intensities of light. 

However, light influences not only the vertical distribution, but 
also the gro\vth and reproduction. This is clearly shown by the in- 
vestigations of Kariung (1924), who summarizes the literature con- 
cerning this point. Karling has shown that a few honrs of artificial 
illumination in addition to the daylight are sufficient to induce the 
development of anthcridia and oogoiiia in mid- and late wdnter, 
wdiereas in nature the plant, with which the experiment was carried 
out, viz. Chara glohularis, has (in N. America) ripe oospores from 
June to September. .Moreover, growth under artificial illumination 
led to the kmgthening of the internodes, shortening of the hranchlets, 
etiolation, and a general spindling habit. The same conclusion was also 
obtainecl !>y flu* ex])eriments of Vouk & Benzixger (1929). 

§ 4. T e m |) e r a lure and d r o u g h t. The Charophyta occur- 
ring in tlie upper layers of deep waters are more exposed both to 
diurnal and seasonal fluctuations of temperature than those occurring 
in tlie lo'wer zones. 

In this r(‘gard the investigatiohs of Etjttxer (1931, p. 229) on 
the surfaer temi>erature of Ranan Lamongan (E. Java) are of im- 
])ortance. The lake mentioned has an area of about 2 km^ therefore 
the wind action is unimportant. The daily temperature amplitude was 
measurtul over a period of 17 successive days in the open water and 
in a community of llydriUa^ floating just below the surface at a 
distaiUH^ of 15 m off the shore. The greatest amplitude in the open 
water \v<\h for erne day 4^.6 (29^.2 — C. and in the Hydrilla 
community 1H.8 (28°.3----39''.l) G. Within the period mentioned the 
tem]>erature in this community was for 3 days 39*^0. or more, and 
for 11 days 35® C. or more. ; 

It is ^veil-known that some Chara species have a wide temperature 
range; e. g. C. glohidaris is recorded both from the hot springs in 
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Iceland and in Yellowstone Park and from ice water in the iiortli » 

The seasonal fluctuations will be of minor importance siiice Rutt- 
NEB (Lc., p. 403) has shown that in a number of Malaysian lakes the 
maximum contrast between bottom and surface temperatures was 5^3 0 . 
In small water basins the temperature affects also the evaporation, 
by which the concentration of dissolved substances is increased, whereas 
small pools may disappear altogether. This explains partly why some 
species have been found in all seasons and others only duiing a shoit 
period, as may be seen from table III. Therefore, in those tiopical 
regions where the rainy season is short, the whole life-cycle of a 
Charophyte has to be completed within some few months. Af tei the 
rainy season small pools, etc., will soon dry up and the (jharopJiyta of 
these localities must be able to withstand a long period of drought. 
The parallelism between rainfall and seasonal distribution is discussed 
in Chapter II, § 3. It may be added that Pal (1932, p. 53) observed 
that the rapidly diminishing supply of water hastens the development 
of sexual organs. 

The temperature also acts on the dissolving power of water for 
gases, as ’The colder this is the richer is it in oxygen and carbonic 
acid, and the more favourable may be the conditions for nutrition 
and consequently for growth^ (Wabmino, 1925). In this respect the 
experiments of Karlestg (1924) are of interest, as this author showed 
for Clara glohularis that the temperature, within the minimum and 
maximum limits for vegetative growth, is apparently an indirect factor 
in determining the production and functional activity of antheridia 
and oogonia. 

§ 5. Elevation. Though many CharopJiyta are recorded from 
waters occurring in the lowlands, the present investigation shows tliat 
a number of species are found in more elevated areas. This is not 
astonishing as, to a certain limit, rainfall increases with eh^vation. In 

TABLE VIII. 


a 


o3 

'S t 


05 

a 

U 

o 

O 


u I? 

hh ^ 


P.s, 


tdD. 

'.c: 

o 

-I? 

rd 

o 

W 


(D a 

03 OO 


vg'S, 

,05 OO, 

'4.? .O', 

'3 S- 

« 


mm rain/year 


1670 


1836 


1951 


2276 


3262 


3529 


4281 



J, S. ZANEVELt): The Oliarophyta of Malaysia^ etc. 


29 


this respect the data of (1925, p. 172), reproduced in table' ¥111 

are of interest. ■ The table enumerates the annual rainfall for a number 
of stations situated at an increasing* elevation. 

According to the altitude of the localities the following groups 
may be distinguished (0—100 m group omitted): 

A. 100—300 m above sea-level. Nitelkt acuminata, N. oUgospira 
i: indica, ' N, tumulosa, N, microcarpa. 

B. 300- — 1,000 m above sea-level. Nitella bipartita, Ohara hydro- 
pitys, G. .contraria, C, zeylanica. 

C. 1,000 — 2,000 m above sea-level. Nitella pseudoflab ellata, N. 
moniliformis, A. mucronata, N. oligospira f. javanica, Ohara fulgens^ 
Cl Bnmnii, C. vulgaris, 0, infirma, 

D. 2,000 m and more above sea-level. Nitella AlUninda {2,500 m), 
Ohara Braunii var. oahuensis (2,000 — ^2,400 m), Nitellopsis sarcularis 
md ' Ohara brachypus (c. 2,000 m). 

The few label annotations, however, are not sufficient to make 
conclusions about the occurrence at different altitudes. Whether some 
species are entirely restricted to a particular altitudinal zone, is not 
known. Pal (1932, p. 51) writes that Ohara nuda and 0. Grovesii 
never have been found in the lowlands and 0. WaUichii and 0, hydro- 
pitys never in the mountains. 

Mioula (1897, p. 87) asserts that the Gharophyta of greater ele- 
vation were smaller and more slender than those of the lowlands.' 
I deem it possible that tlie growth-form of Phanerogams has influenced 
this author to say so, since I did not see any difference in the 
species examined 1)y me. This is, of course, plausible as land plants 
are more cdosely affected by orographic factors than aquatic ones. 
Water at great altitudes will be mainly influenced by insolation 
and temperature. 

§ 6. Aquatic community. Gharophyta mainly grow in 
localities where no large aquatic plants occur. As was pointed out 
a])Ove, this is pro])al)ly due to the interception of the light by the 
floating leaves of these plants. In the area under discussion were 
found the following Phanerogamae: Potamogeton crispus, P. pectinatus, 
Najns minor, Jlydrilla verticillata, Cerato2)hyllum demersum, Myrio- 
phyllum verticillaUim; Ilydropteridales : Marsilia and Azolla; and 
Thallophyta with numerous representatives. 

Very often Gharophyta are overgrown with epiphytes, especially 
Diatomeae and Cyanophyceae, but at times the following genera of 
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Chlorophtjceae (among others) may infest them: Spirogyra, Chaeto- 
phora, Oedogoniuni, Coleochaete. 

§7. Cl-eontent of the water. Most species of 07; 
cited under groups A, B, C and D of § 1 (this Chapter), are restricted 
to fresh water only : they are halophohous species. Other ones, however, 
occur sometimes in the areas of group E, they are euryJialme species. As 
such are to be mentioned: Nitella liyalhia, Nitellopsis ahtma^ Ohara 
fibrosa ssp. gymnopitys and ssp, flaccida, C. hydropity s, 0, globularisy 
G. contraria, C. aspera, C, connive^is, and C. zeylmiica. In Malaysia 
no stenohalinous species are known, but in India Ohara canescens is a 
representative of that group. 

Quantitative estimations with regard to a Charopyta lake are only 
known from the lakes investigated by the German Limn. Sunda Exped. 
These data (cf. Ruttner, 1931) show that the Chcontent of the water 
seldom exceeds 0.01 g/1, however, in lake Batoer it is 0.2 g per litre. 
In this lake Ohara brackypus was found. In following .Redrke (1922, 
p. 330; 1936, p. 12), who, at the instigation of Naumanx (1921, p. 4), 
projected a ’'Cl-speetrum^', which was adopted by Thienemanx e. s, 
(1925, p. 226), the water of this lake must be distinguished as aligo- 
haline (0.1 — 1.0 g Cl/1). Quantitative data outside Malaysia are known 
for the island of Salsette (North of Bombay), where Ohara succAncta 
was collected in water with a CLcontent of 15.2 g/1, the water ])eing 
therefore polyhaline (10.0 — 17.0 g Cl/1). For Nitella hyalina and 
Ohara zeylanica occurring in the same island, no exact data are 
mentioned, but Dixit states that they are collected in a ^’saltwater 
mudflat near the sea shore“ and in ”saline waters'^ respectively. 
Senior-White (1926, p. 225) mentions the occurrence of Ohara zeyla- 
nica in a drain in Ceylon having a Cl-content of 20.0 g/1, the water 
being salt (> 17.0 g Cl/1). 

§8. Ca-content of the water. While Miottla (1897, p. 91 ) 
states ''Jedenfalls spielt aher der Kalkgehalt der Wasser in Bezug auf die 
Verbreitung der Charen gar keine Rolle'', the investigations of Strokdk 
(1931, 1933) have shown that some species only grow in fresh water with a 
certain minimum content of calcium. Nitellopsis ohhisn, Ohara delica- 
tula and 0 . glohularis, mentioned in the present paper, wove found 
in Germany in places where the water contained 15 — 25 mg CaO per 
litre. Ohara aspera needs a minimum content of 47 mg/1, 0. ^nllgarw 
of 55 mg/1, 0, contraria and Nitella mucronata of 60 mg/i. As CaO- 
maximum Stroede mentions for Ohara vulgaris 243 mg/L 

Finally it must be added that the experiments of Vouk and 
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BenziN'GER (1929) with Chara glohularis led to the concliision that 
^calcium is indispensable^^ for that species. 

In addition, more attention has been drawn by various authors to 
the calcareous incrustation. Formerly this was only teleologically ex- 
plained, viz. in this sense that incrustation would greatly add to the 
rigidity of the structure and that it would mitigate the influence of 
too intensive an insolation. However, Vilhelm (1923, p. 173) has shown 
that it is possible to give a causal explanation. The incrustation isy 
namely, dependent on the factor light, which, in its turn, influences 
the intensity of the assimilation. The carbon dioxide contained in the 
calcium hydrogen carbonate, is seized by the assimilating Charophyta^ 
whereas the CaCOjj is excreted on their surfaces. Consequently, the 
quantity of this excretion is largely dependent on the light intensity. 

Furthermore, the more flexible Nitella species, for which the in- 
crustation would be more useful than for the corticated and more 
rigid Chara species, are usually less provided with calcium deposits. 
Moreover, one and the same species is in one locality incrustated and 
in another one not at all. 

The frequently occurring annular incrustation needs further in- 
vestigation. 

§ 9. P e - c o n t e n t o f t h e w a t e r. Uspeispski (1927, p. 48) gives 
some data with regard to this subject. Cladophora fracta and Oedogonium 
capillare grow luxuriantly in water with 0.2 mg FcgOg per litre, but they 
collapsed when the PcgOs content was raised to 0.8 mg/1, under which 
condition, however, a Chara species appeared. The same author states 
(L c., p. 88) that Chara contraria grows in ponds with 0,2 mg FegOg 
per 1, but a Nitella species is said to be able to withstand higher 
contents. In Malaysia Ruttnee (I c., p. 440) could only state a trace 
of iron in the lakes Toba, Ranau (both Sum.), Bratan and Batoer 
(both Bali). 

Stkoede (1933, p. 217) has measured the iron-content of some 
waters in which Charophyta occur. His results for the German species^ 
distributed also in the area under discussion, are: Tolypella nidifica 
and Chara contraria occur in Pe-oligotrophic water (0.0 — 0.25 
PegOvyi), whereas Nitella mucronata, Nitellopsis ohtusa, Chara delica- 
tula, C aspera, C, vulgaris and C. glohularis are also found in 
Pe-mesotrophie waters (0.25 — 1.0 mg PeaOg/l). 

§10. Organic substances in water. Migula (1897, p. 91) 
already suggested that this factor could be of some importance, Stroede 
<L c., p. 218) has shown that Tolypella nidifica and Nitellopsis oUusa 
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do not thrive well in waters with much organic su])staiicc‘s,, hut that tliey 
prefer waters with a KMnO^-consuinption of less than JCi ing per litre. 
Chara delicaUla, C. vulgaris and 0. glolmlaris prefiir wat(‘rs which arc 
oligo- and mesotrophic with regard to the orgaiiic substances (10- — 25 
and 25 — 75 mg KMn 04 /i). 

§ 11. pH. All data known about hydrogen-ion concent rat ion of 
the Malaysian inland waters are collected by the German liinnuilogical 
Sunda Exped. The data occurring on the labels of the spcjeiimms exam- 
ined by me are united in table IX, though not all oi: tltese exactly 
agree with those mentioned in the paper of RT’'T'rNj*an 

It follows from table IX that the hydrogen numbers range from 
moderately low (water acid; pH 5.5) to fairly high (water alkaline; 
pH 8.7). This was to be expected on account of the (considerable 
quantities of lime with which some of the s])ecies are in{*rustat(‘d. 
However, this incrustation is in Nitella by no means as t>ronounced as in 
Chara. The data of the table are in agreement herewith : in Nitella only 
one value out of four well exceeds the neutral point, wliereas in Chara 
only two values out of six are slightly below that ])()int. Although this 
suggests that most of the Nitella species mentioned are mod(*ra.tcly to 
weakly acidophilous plants and those of Chara neutro])hi]ous and baso- 
philous, the data are too few to allow generalization. Mom>V(U‘, I do 
not know whether the H-ion concentration of the difb^riuit wati^rs w%‘us 
measured under the same conditions (e. g. hour, dc])th, et(a). 

The pH factor in relation to Burmese Churophgfa was inv(\stigat<‘d 
by Pal (1932, p. 55). The study of this authoi^ led him to conclude: 
^’that high pH is favourable to the growth of Oharophytes, whih* ti 
pH below a certain limit (about 8.0) inhibits their gj-owtlfy This 
conclusion is not in contradistinction to the data hvni giwou Imt a 
minimum pH of 8.0 is certainly too high for the Malaysian speci(‘s. 
As to the alkalinity and the conductivity theses data are too insuffi- 
cient to draw any final conclusion. 

§ 12. Bottom and HgS. It is a well-known fact that Chara- 
phyta occur mostly on a soft muddy bottom and so it is in ^^lalaysia. 
However, some species are found growing on clay and on fim* .sand, 
e. g. Nitella acuminata^ Chara contraria and C. hraclufpus. Nifdhi 
hatrachosperma was collected in a pool, attached to a ma.ss of decaying 
filamentous algae. 

As far as I know, nothing is known about the cliiunical compo- 
sition of the mud in which the Malaysian species have l>een found to grow. 
This composition must be of importance, since Youk and Bknzimjek 
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(1929) have shown that the rhizoids oi Gharophyta represent the main 
organs of absorption of nutritive materials, whereas the surface of the 
thallus has in this respect a subordinate function. Further investigation 
concerning this point would, in my opinion, be desirable. 

Most Gharophyta have a more or less disagreeable smell of sulphu- 
retted hydrogen (very well expressed in the American popular names : 
’’mush grasS“ and ’’skunk grass"). The mud of the stagnant pools 
has retained great quantities of H^S — according to Stboede (1931, 
p. 71; 1933, p. 225) more than 50 mg per litre — mainly produced 
by anaerobic heterotrophous reduction of sulphates (e. g. Microspira 
desulfuricans) and, moreover, by putrefaction of proteins, for the 
greater part furnished by decaying Gharophyta themselves. Parallel 
with the presence of hydrogen sulphide in the mud and the hypo- 
limnion runs the deficit of oxygen, since the H^S. is oxygenized. When 
the bottom is ferruginous, iron sulphide is formed, by which the mud 
is rendered black. The epilimnion is the region of photosynthesis and 
therefore oxygen is present (Baas Becking, 1934, p. 166). However, in 
times, when assimilation is diminished and the reduction in the hypo- 

limnion becomes more intensive, the oxygen may be substituted by 

HaS. Even then, Gharophyta are able to live under these circum- 
stances, but Strgede, {1. c.) has shown for Nitella mucronata and Ghara 
globularis that these species are not able to endure these conditions 
longer than some weeks. The data of the water of the pool on the 
moor of Hoetagindjang (ef. table IX), viz. low pH and few mineral 
salts, indicate that it was entirely in a ”hypolimnic“ phase during the 
time of investigation. This must occasionally be the case in other 
localities, c.f. e. g. Nitella pseudoflabellata var. mutila and Ghara 
fibrosa ssp. gymmpitys, which were collected in ’’brown peaty water". 
The Gharophyta (and other aquatic vegetation) were not able to- 

maintain the oxygen pressure and died when this had reached a 
certain minimum. In addition, it must be noted that Stroede (Lc.) 
has shown that for Gharophyta the preseme ot H^S in the mud 

is not essential. 

CHAPTER y. Economy. 

§ 1. Vernacular names. In Malaysia, just as in other 
parts of the world, the Gharophyta are of little economic importance.. 
This is certainly the reason why vernacular names are relatively rare.. 
As such are in use, according to the label annotations; limoet (Bat., 
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Dai-), loemoet (All, Min., BaUn., Jav., MaL), gagang (Jav.), ganggang 
(Jav.), ganggeng (Jav., Mai.) and gonggang (MaL). 

The same names, however, are also given, by the natives to other 
submerged aquatic plants, e. g. Musci; Najas falcimdata ; Hydrilla 
verticillata; Ceratophyllum demersum and 0, suhmersum; UMcularia 
flexuosa; cf. Backer (1911), de Ceercq & Pxjlle (1927), Heyne (1927). 
The economic use of these plants, mentioned especially in the paper of 
the first-named author, are most probably also bearing upon the 
Charophyta, 

§ 2. Fish- culture. In the tropics it may often be observed 
that already in the forenoon the stagnant waters, in which Charophyta 
and other submerged plants grow, are in a state of supersaturation "with 
O 2 , shown by the rise of oxygen bubbles to the surface (cf. Euttner, 

L c., pp. 235, 417) ; the converse activity, i, e. the oxygen consumption for 
respiration, being less intensive. As the amount of oxygen dissolved in 
water is raised by the photosynthesis of green plants, these might for 
that reason be recommended for use in fish-cultures. 

§ 3. Purification of water. The water in which the 
Charophyta grow is always extremely clear. This may at least partly 
be ascribed to the fact that Charophyta are able to purify the water 
by retaining mud particles between the whorls of their branchlets. 

§ 4. Pood. A great number of insects, crustaceans, snails and 
other organisms, take shelter in the dense masses of Charophyta 
and/or feed on them, thus providing a rich supply of food for fishes 
at the same time. In addition, it must be stated that some fishes make 
nests amo.ng Charophyta, 

According to Backer (L c., p. 514), Najas tenuifolia (limoet 
siarang) is used at Lake Toba as a food for hogs. This lake has a 
rich Charophyta Horn and it is very well possible that Charophyta are 
also used for this purpose. Dr Backer was so kind as to confirm this. 

In this connection, it may be of interest that MacAtee (1915) has 
found that all parts of various Charophyta are eaten by 14 species of 
ducks occurring in North Carolina (U.S.A.). More than 1,100 root- 
bulbils were observed in the stomach of one single goldeneye and more 
than 1,500 in that of a pintail. Therefore he recommends Charophyta 
as food for wild duck. In Malaysia too, I fhink, it would furnish a 
cheap and readily aceessible food, and might therefore be introduced in 
native breedings of ducks. 

§ 5. Manure, Pilarszky (1934) reproduces a photograph made 
by Prof. A. Tkeexemahn, representing a heap of Charophyta at the 
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bank of Lake Batoer, Kedisan, Bali. These were dredged by the 
nati¥es, who look in it for snails which are used as a duck’s food. 

TABLE X. 


Chemical analysis of Ghara hispida dried in air. 


Co3istitnent 

Percentage 

■ Eemarks ■ 

Water 

5.25 

In the ashes for every 

Pure ashes and silica 

47.00 

1,000 parts 161 are lime 

Crude fat 

1.80 

and 1.57 phosphoric an- 

Crude protein 

4.37 

hydride. 

Crude cellulose 

7.64 


Other carbohydrates 

33.94 



TABLE XI. 

Chemical analysis of Chara fibrosa dried in air and sand-free. 


Constituent 

Per- 

centage 


■ i 

, 1 

Constituent of the ash [ 

I'""""" 

1 Per- 

1 eentage 

Ash 

41.22 


Silica, SiOo 

1 ■” 

0.83 

Crude protein (N X 6.25) 

4.50 


Ferric oxide, Pe^Oa 

0.06 

Ether extract 

0.76 


Aluminium oxide, Al^Oa 1 

O.Sl 

Crude fiber 

9.32 


Manganomanganic oxide, 

0.08 

Pentosans 

4.70 


Mn-jO.^ 


Nitrogen-free extract 

39.50 


Calcium oxide, CaO 

37.82 




Magnesium oxide, MgO 

1.19 




Sodium oxide, Na^O 

0.35 



Potassium oxide, K^O 

0.58 



Chloride, Cl 

0.29 



Carbonate, COg 

39.00 



Total sulphur, S 

0.27 



Total phosphorus, P 

0.06 

i 


J , S. Zaneveld : The ChaTophytOi of Malaysia^ etc. 


37 


Prof. TmENEMANN kindly informed me of Ms opinion that tlic CJiaro- 
fhyta were afterwards spread upon the land as manure. This is also 
done in several countries in Europe, cf. Prosper ( 1910 , p. 197 ) and 
Wasmund (1933, p. 436). 

The importance of using the decayed Charophyta for manure or 
especially for correcting the acidity of soils, may appear from the 
subjoined analyses of Charophyta. In literature mostly the nearly 
’'classicaT^ data of Prosper (table X) are quoted, but in 1929 
ScHUETTE & Alder have published another analysis, which, however, does 
not differ much (table XI) from that of Prosper. 

It follows from these tables that the content of calcium oxide and 
carbonate is very high and it requires no further comment that Charo^ 
phyta debris must be of great importance as lime-manure. 

In addition, it must be noted that by the death and decay of 
Charophyta enormous banks are formed at the bottom of the waters 
from which these plants are not collected for agricultural purposes. 
Schuette & Alder (L c., p. 145) have determined from these analyses 
that in Green Lake, Wisconsin, the annual growth requirements of 
Chara are for calcium 397 metric tons and for carbon in terms of 
carbon dioxyde 427 metric tons. To this lake, with an area of c. 30 
square kilometres and an average depth of c. 50 metres, every year 
993 metric tons of calcium carbonate are returned. These data show 
that in the numerous lakes of Malaysia considerable masses of this 
Chara marl are possibly still available to be utilized. 

At the same time, a minor part is played by the decaying Charo- 
phyta which are accumulated at the bottom of waters, and by which 
action the bottom is raised. Therefore the plants may be useful in 
land reclamation. 

§ 6. P 0 1 i s h i n g - p a s t e. Dalechamps, in ’’Historia Generalis 
Plantarum^', I (1587, p. 1070), cites that the inhabitants of Lyon, 
France, made me of a plant with the popular name ’^Chara'^ to 
polish plates and other domestic utensils. Of. also Duchesne 
■(1836,,:;p.'„5). ; 

§ 7. M u d- b a t h i n g. Prosper (1910, p. 201) writes that in 
Spain in a pool people have bathed, ^attributing the cure to their 
maladies to the action of the deposit of saltpetre on the banks, the 
'saltpetre’ being the white masses of dry Chara which surround the 
pooh'. Cf. also Wasmund (1933, p. 508). 

§ 8. Therapy. In connection with the foregoing, it may be 
added that Wasmund (he., p. 516) writes that Charophyta are sold in 
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Geraiany as chemicals, wMch, w taken, should prevent a number of 
diseases. It seems not impossible that GJiarophyta in some form are 
sold in Malaysian druggist's shops. 

§ 9. Clarification of sugar. Watt (1899, II, p. 263) 
quotes Atkinson, who should state that Char a involucrata is used in Ben- 
gal to clarify sugar, but Watt has never seen Ohara so employed. Now 
Boxbxjroh (1832, p. 752) states for JSydrilla verticillata that ’’the 
Bruhmapoor sugar refiners use this herb, while moist, to cover the 
surface of their sugars, as clay is used in the West India Islands, 
and in two or three days the operation is finished exceedingly welb^ . 
In Malaysia Gharophyta EHid other aquatic plants are not reported to be 
used in the sugar industry, as far as my knowledge goes. 

§ 10. Insects. In some parts of Java a plant, named ganggeng 
or ganggang, is used to lure noxious insects, especially the nauseous- 
smelling bug, Leptocorisa varicornis (walang sangit, Jav.). Bushes of 
this plant according to Backer (tc., p. 504) Oeratophylhim species, 
but probably also other submerged plants, including Gharophyta, are 
in use as they bear the same vernacular name — are attached to a 
stick which is placed in the rice-fields. The walang sangit then alights 
upon it and may thus be eatched. Van Heurn (1923, p. 24) is of the 
opinion that this method does, not give satisfactory results. 

Special attention must be drawn to the pathology of the imagines 
of Diptera^ which show a pronounced preference for certain l)reeding 
places. Waisbtuni) {1. c., p. 517) states that species of Tahanidae, 
horse-flies, bred in the heaps of Oharophyta at the ])ank of Lake 
Plon, Germany. 

More extensive is the literature on the breeding places of mos- 
quito larvae, which occur in water characterized by certain physical 
conditions. Kussell & Batsas (1934, p. 298) give a list of tin* chief 
types of breeding places of Philippine Ano^jbeles larvae. These habi- 
tats are nearly the same as for the Oharophyta, as may ai>]')ear by 
comparing the statement of these authors with that in Cliapter lY, § 1. 
Kino & Del Eo.sario (1935, p. 334) state that breeding of xhiophelPH 
larvae is practically always associated with some kind of aquati<*. 
vegetation, usually algae. They cite, among others, a ”C/?an/-like ])lanbL 
which, however, is no Charophyte at all, but a plant belonging to the 
Hydrocharitaceae. 

Although the agreement of habitats is very striking, a number of 
authors have stated that larvae of mosquitoes have never hmn found 
in localities where these plants occur. CABALr^ERO (1919) was the first 
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who observed this phenomenon, which was later on partly confirmed, 
but also partly denied after the experiments of Swellengrebel in 
Holland (1924). For a review of the literature up to 1931 , I may 
refer to Stroede (1931, p, 88). The theory of CABALiiERG was that 
Chara vulgaris, with which this author experimented in Barcelona, 
produces toxic substances which spread through the water and which 
were lethal to the larvae of mosquitoes. 

In tropical countries the problem was first studied by Blow 
(1924, p. 252; 1927, p. 46) in Madagascar (not mentioned by Stroede). 
This author came to the conclusion that not the Charophyta themselves 
possess larvicidal properties, but some other substances occurring 
in the localities of these plants. Moreover, dilute solutions of gluco- 
side from dried C/iara zeylanica took no effect. Nitella furcata 
Boxburghii, Chara fibrosa ssp, gymnopitys and C. appear to 

keep the water quite free of the larvae of Theohaldia annulata, Culeoo 
pipiens, and Anopheles macuUpennis. 

Buhot (1927) experimented with Nitella phauloteles and various 
species of mosquitoes, viz. Stegomyia fasciata, Culex fatigans, and 
Anopheles nyssorhynchus. ’^All gave the same and pleasing results, 
not laying their eggs upon the surface of the water in the aqua- 
rium where the Nitella grew“. In addition, this author showed that 
water in which this Nitella grew, had no toxical activity on rats, 
fish and men. 

In Burma, Pal (1932) experimented with Nitella acuminata, N, oligo- 
spira and Chara fibrosa ssp. gymnopitys and the mosquito Culex 
fatigans. Neither species proved to have any lethal effect on the 
insects. In nature, however, ponds containing mosquito larvae never 
contain Charophyta, and conversely. Pal arrives at the conclusion that 
tlais is due to the occurrence of larvae of Libellulidae (dragon flies), 
which have a greenish tinge or some other protective camouflage. They 
watch for prey, e. g. mosquito larvae, which often occur between the 
branehlets of the Charophyta, ’'This would account satisfactorily for 
the absence of mosquito larvae from waters containing Charophyta,"' 

Summarizing all these experiments,. I tend to the opinion that the 
habitats of Charophyta are no favoura:ble breeding places for mosqui- 
toes. The matter is important enough to justify accurate experiments 
on a larger scale. These experiments must be preceded by exact 
analyses of the physical and chemical characteristics of the waters 
in which the Charophyta occur, in the way as was started by the 
German Limnol. Sunda Expedition. For the Philippine mosquito 
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breeding, places such data are available by. the experiments of several 
investigators, cf. m Jesus (1936), who summarized them. Of these 
authors I wish to cite Seisuor-White (1926), who investigated the 
chemical factors of Ceylon breeding places, but also studied in this 
connection the algal distribution. His data are of special interest as 
they are well comparable with those mentioned in the present and in 
the foregoing chapters. Senior-White found that mosquito larvae in 
general only occur at a hydrogen number varying between 5.8 and 8.6, 
and in waters with a conductivity, varying between 62 and 922 (X 10*"^), 
measured at 25® 0. Remarkably enough, this author found that mosquito 
larvae do not appear to be liable to supersaturation of the water, as 
fish do; Anopheles maculatus was still found in water with 14.84 mg 
oxygen per litre (the minimum lies at 0.87 mg/l). This state of super- 
saturation frequently occurs in the stagnant waters, where dense masses 
of Charophyta are found to grow. As is pointed out in § 2, oxygen is 
formed by photosynthesis and the water may sometimes become highly 
alkaline caused by the COg consumption by photosynthesis. This is the 
reason why CaCOg may be precipitated. In connection with this, 
Senior-White (?. c., p. 233) mentions an important cause of larval* 
mortality. Larvae of Anopheles listoni died when the pH under the 
above mentioned conditions rose to 8.6 and they were found covered 
by spherical bodies, with a dark centre and a broad translucent edge. 
What where thought to be the spores of a fungus, appeared to be 
sphaerocrystals of calcium carbonate. Though the laiwae of mosquitoes 
are surface dwellers, I deem it very well possible that this is another 
cause for the absence of mosquito larvae from waters in which Oharo- 
phyta are abundant. 

The same author (Lo., p. 225) also studied the distribution of 
algae with regard to the occurrence of mosquitoes. Two Charophyta 
are cited: Nitella mucronata, oeauTTing in a tank (pH 6.5 — 6.6; con- 
ductivity 2.00— 3.89 X 10-^; oxygen content 2.91—5.64 mg/l), appear- 
ed to have nothing to do with the feeding habits of the larvae; 
and Chara zeylanica found in a shallow pool (pH 7.6; conductivity 
10.43.10-^), with numerous Odonata but only a very few Ctdex 

larvae. In a drain the same Chara species was found (pH 8.1 ; con- 
ductivity 111.91.10-^; c. 3.3 % NaCl), and larvae of Gulex were more 
numerous. Senior-White considered these data too extreme to draw 
any conclusions though he tends to a feeding association of certain 
mosquitoes, mainly Anophelines, with certain algae, on the presence of 
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wMeh that of the Biosquitoes probably depends. These data as a 
whole, agree very well with those cited in table IX. 

These few words on this important problem may suffice to show 
that the end is far from being attained. Definite conclusions on the 
toxicology of some Charophyta species cannot be drawn, but possibly 
an intensive study of the physico-chemical conditions of their localities 
may throw some more light on the solution of the malaria-problem. 
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TAXOINOMIGAL PART 


CHAEOPHYTA 

Divisio GHAKOPHYTA Migula, Die Charac., 1897, p. 94; de Wilde-^ 
2HAN*, Alg. FI. Buitenz., 1900, p. 371; Groves & Buiiuocx Webster, Brit. 
Charoph. 1, 1920, p. 4; Printe in Engler & Peaotl, Nat. Pfl fam. 3„ 
ed. 2, 1927, p. 412 — Chareae Bischoef, Krypt. Gew. Deutschl. Schweiz^ 
1, 1828, p. 24 — CKaracem Sachs, Lehrb. Bot., ed. 1, 1868, p. 258; 
T. P. Aelen, Charac. America 1, 1888, p. 7 — Ckarales OMMAMSy 
Morphol. Biol. Alg. 1, ed. 2, 1922, p. 433; Dangeaed, Traite d^Alg., 
1923, p. 208. 

Subaquatic cell-cryptogams with numerous chloroplasts. Vegetative 
parts consisting of long internodal cells and short nodal ones, forming 
the stem and the laterals of limited growth, styled branchlets. These 
branchlets always produced in whorls originating on the stem-nodes and 
bearing the gametangia. Sexual reproduction by means of biflagellate 
spiral-shaped spermatozoids formed in spherical antheridia, and by means 
of an ovum formed within the oogonium, which is enveloped in five 
spirally arranged cells. Germination of zygote giving rise to a protonema, 
from which the mature plant sprouts as a lateral branch. Asexual 
reproduction lacking. Vegetative reproduction by means of secondary 
protonemata, starch-bulbils and fragmentation. 

Distribution. About 200 species in fresh and brackish water- 
in all parts of the world, 

CHAEACEAE 

Familia CHARACEAE L. C. Richard ap. Humboldt & Bonpland,: 
Nov. gen. spec. Plant. 1, 1815, p. 38; Agardh, Syst. Alg., 1824, p. XXVII ; 
Griffith, Not. Plant. Asiat., 1849, p. 275; Braun in N. Denkschr. 
Schweiz. Ges. Naturw, 10, 1849, p. 5; Kuetzing, Spec. Alg., 1849, p. 513; 
Zollinger, Syst. Verz. 1, 1854, p. 4 {nom. tant.) ; Wallman in Act. Soc. 
Linn. Bordeaux 21, 1856, p. 8; Braun in Monatsb. Eon. Akad. Wiss. 

Berlin f. 1867, p. 796, 1868 ; von Leonhardi in Lotos 13, 

1863, repr. p. 9 {nom. tani.); ii, in Verb, naturf. Ver. Briinn 2, 1864,. 

repr. p. 36 (wm. in Cohn, Krypt. FI. Schles. 1, 1876,. 
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p. 369; NoEneTEOT in' Symb. Soe. Physiogr. Lund., 1878, p. 23 (nonu 
taut.) ; BKA.VN & Nobectedt in Abh. Kbn. Akad. Wiss. Berlin, 1882, 
p. 26 (worn, tant.); Nordstedt in Forschungsr. S.M.S. "Gazelle", 4. Th. 
Bot., 1889, p. 6 {nom. tant.)-, Migula, Die Charae., 1897, p. 94; de 
■WiLDEMAN, Alg. FI. Buitenz., 1900, p. 372 ; H. & J. GROViiS in Urban, 
Symb. Antill. 7, 1911, p. 30; Merrill, Spec.' Blancoan., 1918, p. 39; 
Eidley in Journ. Straits Branch E. A. Soe. 80, 1919, p. 162; Pbintz 
in Bngleb & Praotl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 412; Fritsch, 
Struct, and repr. Alg. 1, 1935, p. 447 — sub Equisetum a. o. Bauhin, 
Prodr. Theatri Bot., 1620, p. 25 — sub Phanerogamae sub Monoecia 
ilonandria a. o. Schreber ex Linnaeus, Gen. Plant., 1789, p. 619; 
Persoon, Syn. Plant. 2, 1807, p. 530 — ibid, sub Monandria Monogynia 
a.o. WiLLDENOW, FI. Berol. Prodr., 1787 — ibid, sub Monandria Digynia 
a. 0 . Baumgarten, FI. Lips., 1790, p. 3 — ibid, sub Monandria Polygynia 
a. 0 . PuHSH, FI. Amer. sept., 1814, p. 4 — sub Najas, Ceratophyllum 
a.o. A. L. DE Jussieu, Gen. Plant., 1789, p. 18; Adanson, Fam. Plant. 
2, 1763, p. 537; Eeichenbach, FI. Germ. Excurs. 1, 1839, p. 147 — 
GyropJiyUa Wallboth, FI. Crypt. Germ., 1833, p. 100 — Chareae 
KxjETzm, Phyc. Gen., 1843, p. 313; id.. Spec. Alg., 1849, p. 513 — sub 
Bryophyta sub fam. Characeae Hy in Bull. Soe. bot. France 60, 1913, 
Mem. 26, p. 4 — Ordo Gharales Fritsch, Struct, and repr. Alg 1 
1935, p. 447. ■ ’ 

Same characters as the division. 

Key to the tribes. 

la. Cells of the coronula in two superimposed rows of five cells each . 

■ ■ ■ ■ • • • ■ • . ... . . . . .1. NlTELLEAE 

h.' Cells of the coronula in one single row of five cells . . . II. Chareae 

I. NITELLEAE Gant, em. von Leonh. 

Tribus NITELLEAE Ganterer Oesterr. Char., 1847, p. 8, pro parte -, 
VON Leonhardi in Lotos 13, 1863, repr. p. 9 ; id. in Verb, naturf. Ver Briinn 
2, 1864, repr. p. 36; H. & J. Groves in Urban, Symb. Antill. 7, 1911, 
p. 30; Hy in Bull. Soc. bot. France 60, 1913, M4m. 26, p. 5 ; Groves 
& Bullock Webster, Brit. Charoph. 1, 1920, p. 95; Grovi® in Journ. 
Linn. Soe., Bot., 1924, p. 360; Printz in Engler & Prantl, Nat. Pfl. 

fam. 3, ed. 2, 1927, p. 426; Pal in Journ. Linn. Soc., Bot., 49, 1932, 

p. 64; Groves & Allen in Proc. Hoy. Soe. Queensl. 46, 1935, p. 40; 
Zaneveld in Blumea 3, 1939, p. 377 — Gen. Nitella Agardh, Syst. Alg! 
1824, p. XXVII, p.p. A. Braun in N. Denksehr. Schweiz. Ges. Naturw. 10, 
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\ • 1849, p. 12; id. in Hooker’s Journ. Bot. 1, 1849, pp. 195, 292; id., Consp. 

' syst. Cliarac. europ., 1867, p. 1; id. in Monatsb. Kon. Akad. Wiss. Berlin 

f. 1867, p. 796, 1868 — Cliarae eingynae A. Braxjk in Ann. Sei. Nat., 

* ser. 2, 1, 1834, p. 350; id. in Flora 18, 1835, pp. 12, 49; id. in Linnaea 

17, 1843, p. 113 — Fam, Niielleae A..- Braun- in OoiiN, Krypt. Fi. Scliles. 
1, 1876, pp. 368, 395; Braun & Nord,stei>t in Aibli. Kon. Akad, Wiss. 

I Berlin, 1882, p. 8; T. F. Allen, Cliarae. America 1, 1888, p. 38; G. G, 

AIllen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 592 — Subfam. 

^ Nitellem A, Braun ap. Migula, Die Cliarae., 1897, p. 94; Kobinson in 
Bull. Ncav Imrk Bot Card,, 1906, p. 253. 

Plants usually not inerusted and then translucent green coloured. 

■ Sttmi and entirely without cortical cells. Branches similar 

to the main stem, two or more at a stem-node, originating in the axils 
of the whorls of branchlets. Branchlets usually furcate with one-celled 
rays, except the ultimate ray (dactyl) which may be more-celled. Cells 
of the coromila in two superimposed rows of fi^m cells each. 

Key to the genera. 

la. Ant)i(?ridia terminal in the furcations of the branchlets; opgonia lateral; 

onsporos elliptic in transverse section , ... . ... 1 . Nitella 

"b. Antheridia and oogonia lateral at the branehlet-nodes; oospores terete in 
transverse section . . . . .... . . , . 2. Tolypella 

1. NITELLA Ag. em. A.Br. 

Germs NI/1\1HBA Agardh, Syst. Alg., 1824, p. XXVII, pro parte i 
KrETZiNG, Phye. Gen., 1843, p. 318, pro Wallman in Act. Soc. 

Linn. Bordeaux 1856, p. 8, pro parte ^ von Leonhardi in Lotos 13, 1863, 
p. 69 (repr. p. 9) ; id. in Verb, naturf. Ver. Briinn 2, 1864, repr, p. 36; 
Braun in Cohn, Kryjtt. FI. Schles. 1, 1876, p. 395; Braun & NoRUSTEirr 
in Ahh, Kon. Akad. Wiss. Berlin, 1882, p. 28; T. F. Allen, Charae. 
America 1, 1888, p. 38; AIigula, Die Cliarae., 1897, p. 95; de Wildeman, 
Alg. FI. Buitenz., 1900, p. 374; Eidley in Journ. Straits Branch E. A. 
Soc., 1919, }>. 163; Groves & Bullock Webster, Brit. Charoph. 1, 1920, 
p. 95; J. GkovEvS in Journ. Linn. Soc., Bot., 46, 1924, p. 360; G. 0, Allen 
in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 592; Printz in Engler 
& Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 426; Pal in Journ. Linn. 
Soc., Bot., 49, p. 66; Groves & Allen in Journ. Eoy. Soc. Qiieensl. 46, 
1935, p. 40; Agharkar & Kundu in Journ. Dep. Sei., N. S., 1, 1937, 
p. 2 — Ohara sect. NitelJa (Ac.) Euprecht in Beitr. Pfl. Euss. Eeich. 
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3, 1845, p. 7 — Nitella sect Fiircatae A. Braun in N. Denkschr. Schweiz. 
(h\s. Natiirw. 10, 1849, p. 6 — Nitella siibgen. Nitella A. Braun in 
Hooker Joimi. Bot. 1, 1849, pp. 195, 292 — Nitella m(ii. EhracteMm 
AVallaun in Act. Soc. Linn. Bordeaux 21, 1856, pp. 12, 14 — Nitella 
subgen. Eiinitella A. Braun, Oonsp. syst. Charae. eiirop., 1867, p. 1; 
id. in Monatsber. Kion. Akad. AViss. Berlin f. 1867, p. 796, 1868. 

Branches usually two at a stem-node, opposite. BrancJilets once or 
more times furcate with more or less equal rays; fertile branehlets 
frequently contracted into heads, cf 9 .(yaaietanf/nr usually s 
solitary or aggregated,' generally not produced at the base of the 
branchlet- whorls. Antheridia terminal, between the furcations of the 
branehlets, replacing the apical cell of a primary ray. Oogonia lateral 
at the branchlet-nodes, in the monoecious species just below the antheri- 
dia, arising from the basal node-cell of the antheridium or of the ray 
occupying the same place, thus representing a ray of higher order. 
Oospores laterally compressed, hence elliptic in transverse section. 

Ee marks. I subdivided the genus mainly in accordance with 
J. Groves, whose classification was published after his death by 6. 0. 
Allen (1935, p. 49) and was based on the papers of Braun and 
Norbstedt. However, I propose to unite the plants with indifferently 
2 — 3-celled dactyls into a new series of the ArtJirodactjjlae, named 
Heterocellulatae. This series has to be inserted between th(‘ Bi~ 
cellulatae, with the dactyls strictly 2-celled and the PhiricellulaUie wltli 
the dactyls indifferently 2 — 6-celled. The classification here followed 
may be learned from the following review. 

I. Sect. Homoeoclemae 11. Sect, Ileferoelemae 

I. Subsect. Anarth redact i/lae 

II. . ,, Tleterodactijlae 

III. „ Arthrodactijlae 

1. Series Bicelhilatac 

2. „ Heterocellulatae 

3. „ Phiricelhdatae 

D i s t r i I) u t i 0 n. Alore than one hundred species in f resli and 
brackish water, in all parts of the world. 

Key to the sections. 

la. Branehlets of each whorl nearly uniform and in a single row 

I. HUMOKOei.K.NiAK 

b. Branehlets of each whorl of two distinct kinds and in 2 -~?> rows . 

HETEfU)Cr.K.\rAE 
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Key to the species and varieties^) 

la. Branchlets of eaeli whorl in a single ro’w and more or less equal (H o ni o e o- 
e l e m, a e) . . ' . . , , . . . ' . ’ . . ... . . ... . 2 

b. Branchlets of each whorl in more than one row and of two distinct hinds 

(Het eroelemae) . . . . . . , . . . . . 31. N. hyalina 

2a. Dactyls (ultimate rays) strictly one-celled (A n a r t h r o d a e t y 1 a e) . 3 

b. Dactyls (ultimate rays) more-celled . . . . . . . . . . . 5 

3a. Plant dioecious; gametangia stalked . . . . . . . 1. A. mirabiUs 

b. Plant monoecious; gametangia sessile . . . . . ... . . 4 

4a. Dactyls of sterile branchlets up to 500 >i long 2a. N. acuminata var. Belangeri 
b. Dactyls of sterile branchlets longer than 650 . 

• • ... . . . . . 2b. W. acuminata var. snbglomerata 

5a. Dactyls indifferently 1 — 2- or 1— 3-eelled (Het e r o dactyl a e) . . .6 

b. Dactyls 2- or more-celled (Arthr o dacty lae) . . . . . . . 7 

6a. Sterile and fertile branchlets 1 — -2 times furcate; dactyls indifferently 1 — 2- 
celled; oospore membrane granulate . . . . . . 3. N. snmatrana 

b. Sterile and fertile branchlets 2 — 3 times furcate; dactyls indifferently 1 — 3- 

celled; oospore membrane tuberculate 4. A. tiiberculata 

7a. Dactyls strictly 2reelled (B i c e 1 1 u 1 a t a e) . 8 

b. Dactyls 2-3- or 2— 5-celled 31 

Sa. Plant dioecious; dactyls elongated . . . 9 

b. Plant monoecious; dactyls elongated or abbreviated . . . . . .12 

9a. Branchlets 3 — -5 times furcate; dactyls 1—4 . ... . . . . 10 

b. Bmnchlcts up to 3 times furcate; dactyls 4—6 . . ... . . . 11 

10a. Fertile ’whorls not enveloped in mucus; ripe oospores 300 — 350 /-t long . 

. . . . . . . . . . . . . . . . 5 . Ah flagelliformis 

b. Fertile wiiorls enveloped in dense mucus; ripe oospores 160— 260 //. long . 

, . . . . . . . . . . 6 . N. dmlis 

11a. Branchlets 1 — 2 times furcate; dactyls shorter than ])enultimate rays . 

. . . 7, N. globalifcm 

b. Branchlets 2 — 3 times furcate; dactyls longer than peiiultiniate rays . 


. . . 8 . Ah Annandalei 

12a. Dactyls all much elongated , . . . . . . . . . . . .13 

b. Dactyls (at least some of them) much abbreviated . . . . . . .25 

IBa.'Oogonia produced at all free branchlet-iiodes . . . ... . .14 

b. Oogoiiia not produced at the first free branchlet-node . . . . . 20 

14a. Branchlets indifferently 1 — 2 times furcate . . . . . 9. axillaris 

b. Branchlets two and more times furcate , . . ....... 15 

15a. Branchlets strictly 2 times furcate . ... . . . 10. N. bipartita 

b. Branchlets 2— 5 times furcate . . . . . . . . . . - .16 

J6.‘i. Young fertile whorls not enveloped in mucus . . . . . . . . 17 

b. Young fertile whorls enveloped in mucus . . . . ... . .19 

17a. Oogo Ilia solitary . . . . . ... . . • • . ■ • .18 

b.Oogonia 1—3 together . . . . . . . . . . 12. N. moniliformis 


D iXralaysiaii species in heavy type, those known from Continental Asia in 
italics. 
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18a. Plant fairiv loibiist; diam. of the whorls 2 cm and more; antheridia 
2Q'0— 300 II in ,diam. . . llh. N. pseitdoflahellata var. mntila 

b. Plant very minute; diani. of the whorls 0.5 cm; antlieridia 175 — lOin ^ 
in diam. . . . . . . ... . . . . 13. JSf. hcii-Tdchosiirniui 

19a. Plant fairly robust, 20' — 30 cm high; mucous cloud very dense; oospores 
29 0—3 5 0 // long . . . . . . . 11a. N. pseudoflabellata var. mticosa 

b. Plant very minute, np to 10 cm high; raucous cloud very inconspicuous; 
oospores 225 — 300 y. long .13. iV hatraehosperma 


20a. Young fertile whorls not enveloped in iniieus . . . ... . . 21 

b. Young fertile whorls enveloped in mucus . . . 24 

21a. Oospore membrane reticulate . . ... . . . . . . . 22 

b. Oospore membrane granulate . 23 


22a, Secondary rays 6; a separate little fertile branchlet produced at the first 

two branchlet-nodes . . . . 15. N, flagellifera 

b. Secondary rays 3 — 4; no such i^roliferous branehlets produced . . . 

. . . . . . . . . 14. V. dictyosperma 

23a. Oospores c. 225 w long; inferior cell of dactyls rounded at distal end . 

. V ' . . . 17. A', leplodactyla 

b. Oospores c. 375 //. long; inferior cell of dactyls tapering at distal end . 

16. N. paiula 

24a. Dactyls shorter than penultimate rays; inferior daetylous cell cylincirical and 
rounded at apex; membrane finely and indistinctly granulate . . 

.. . .' . , . . 17. leptodaMyki 

b. Dactyls longer than penultimate rays; inferior daetylous cell much eurved 
at base and tapering at apex; membrane venniformously decorated . 

■■■:.' '. , . ,. . ,■ . . . . ' . . . 18.; N. Waiiii 

25a. Upper and lower cells of eoronula not much varying in length . . . 26 

b. Upper cells of eoronula much elongated ... . . , . , . 29 

26a. Oogonia solitary , . . . 19. H. oiigospira 

b. Oogoiiia aggregated . ..... . . . . . . ... 27 

27a. Oogonia at base of whorls ...... . . . 20. N, d.mmaniea 

b. Oogonia not at base of whorls ... 28 

2Sa. Antheridia 300 — 355 in diam.; oospores 340 — -405 long . . . . , 

^ • . . . . . . * 21a.' 'N. tnniiilosa var,' "typica 

b. Antheridia 230—265 y in diam.; oospores 245 — 285 y long . . . . 

. . . ... . . . . . 21b. N. titmulosa var. pixmila 

29a. Sterile branehlets 1—2, fertile branehlets 3 times furcate: unspures ui> to 
220 y long . . . . . . . . .... . . . . . 3il 

b. Sterile and fertile branehlets 3— 4 tinies furemte; <)ospores 225— 2f)5 y 
• * • ' • • • • • • * 22b. bf. fnreata var. Zollingeri 

30a. Oospores 180 — 220 y long . , . . . 22c, N. fnreata var. nicobarica 

b. Oospores 270 — 310 y long . . . , . 22a. H. fixrcata var. Eoxburgbii 

31a. Dactyls indifferently 2 — S-celled (H e t e r o e e llii 1 a t a e) .... 32 

b. Dactyls indifferently 2— 5-eelled (P 1 u r i e c 31 u 1 a t a e) . . . . . . 

29. H. Alleninda 

32a. Plant dioecious . 23. A. 

b. Plant monoecious . , , 3 ... ‘u> 
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33a. Dactyls not much abbreviated . . . . . . . , . . . . 34 

b. Dactyls all much abbreviated . . . . . . . . . . . .37 

34a. Young fertile whorls not enveloped in mucus . . . . . . . . 35 

b. Young fertile whorls enveloped in niiicus . , . . . . 26. Y. elegam 

35a. First branchlet-node fertile . . . . . ... . . . . . 36 

b. First branchlet-node sterile . . . . . 25. N. teniiissima var. hyssoides 

36a. Secondary rays 4 — 5; tertiary rays 2' — f .... 24a. N. niticroiiata 

b. Secondary rays 5 — 6,' tertiary rays 2^ — 5 . . . . . . . . . . 

. . . . . . . . . , 24b. N. miicronata var. pseudogracilifoimis 

37a. Oogonia not at base of whorls ........ . . . . 38 

b. Oogonia at base of whorls . . . . . . . . , 27. N. polycarpd 

3Sa. Inferior cell of dactyls sub-quadratic; oospores 180 — 240// long . . . . 

. . . . . . , . . . . 28a. H. microcarpa var. microglochin 

b. Inferior cell of dactyls twice as long as wide; oospores longer than 240 fx . 39 
39a. Oospores 240 — 280 y long. .... 28b. N. microcarpa var. Glaziovii 

b. Oosi>ores 300 — 350 y long. . . . . 28c. N. microcarpa var. papuana 

I. Sectio H 0 MO E OGLE MAE J. Oroyes in Jonrn. Linn. 

So<3., Bot., 46, 1924, p. 360; G. 0. AIllen in Journ. Ind. Bot. Soe. 7, 

1928, p. 51; Pad in Journ. Linn. Soe., Bot., 49, 1932, p, 64; Groves 
in Journ. Bot. 73, 1935, p. 47; Groves & Allen in Proc. Roy. Soc. 
Queensl. 46, 1935, p. 40; Zaneveld in Blumea 3, 1939, p. 378 — Sub- 
sect. A. Braun in Hooker’s Journ. Bot. 1, 1849, pp. 195, 

196; id., id., 1849, pp. 292, 293; von Leonbardi in Lotos 13, 1863, repr. 
p. 9; id. in Verli. naturf. Ver. Briinn 2, 1864, pp. 36, 38; A. Braun, 
Consp. syst. Charae. europ., 1867, pp. 1, 2; id. in Monatsber. Kon. 
Akad. Wiss. Berlin f. 1867, pp. 796, 797; Braun & Norustedt in Abb, 
Kon. Akad. Wiss. Berlin, 1882, pp. 9, 10; T. F. Allen, Obarae, America 
1, 1888, pp. 41, 43; Migula, Die Obarae., 1897, p. 97 ; H, & J. Groves 
in Urban, Symb. FI. Antill. 7, 1911, p. 30; Nordstedt in Proc. Roy. 
Soc. Viet. 31, N. S., 1918, p. 2; Printz in Engler & Prantl, Nat. Pfl. fam. 
3, ed. 2, 1927, p. 427 — Subsect. HomoeocUmm Groves & Bullock 
Webster, Brit. Cbaropb, 1, 1920, p. 110. 

Brancblets of each whorl in a single row ; all brancblets nearly 
uniform in length and degree of furcation. 

Key to the subsections. 

la. Dactyls (ultimate rays of the brauehlets) strictly oiie-eelled . . . . 

. . . . . . . . . . . .1- Anakthrodactylae 

b. Dactyls more-celled . . . . . . . . , . ... . . 2 

2a, Dactyls indifferently or l---3-eelled . . . . ID Heterodactylae 

b. Darty's 2- or iiHjre-eelled . . . . . . . . III. Ar-TITROdactylae 
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1. "Sllbseetio AlNiVRITHRiODACTYLAE GkOVES & B'ULDOCK 'Webster, Blit. 
Charopli. 1, 192G, pp. 86, 96; J. Groves in Journ. Linn. Soe., Bot., 46, 
1924, p. 361; Printz in Bkoler. & Prantl, Nat. Pfl fain. 3, ed. 2, 
1927, p. 426; G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 51; 
Pal in Journ. Linn. Soc., Bot., 49, 1932, p. 64; J. Groves in Journ. Bot. 
73, 193-5, p. 49; Groves & Allen in Proe. Eoy. Soc. Queensl. 46, 1935, 
p. 40; Zanevelb in Blumea 3, 1939, p. 378 — Nitellae Fiircatae 
A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 195, pro parte — Sect. 
Monwrthrae A. Braun ap. von Leonharm in Lotos 13, 1863, repr. p. 9; 
id. in Verli. naturf. Ver. Briinn 2, 1874, p. 36; A. Braun, Consp. syst. 
Charac. europ., 1867, p. 1 — Sect. Monarthrodach^^^^^^ A. Braun in 
Monatsber. Kdn. Akad. Wiss. Berlin f. 1867, p. 796, 1868, pro parte; 
A. Braun in Oohn, Krypt. PI. Schles. 1, 1876, p. 368; Braun & Nordstedt 
in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 9; T. P. Allen, Charac. 
America 1, 1888, p. 41; MiouiiA, Die Charac., 1897, p. 97; H. & J. 
Groves in Urban, Symb. Antill. 7, 1911, p. 30; NoRDSTEiyr in Proe. 
Roy. Soc. Viet. 31, N. S., 1918, p. 2 — Sect. Furcinitella {Holodadyylae) 
Hy in Bull, Soc. bot. Prance 60, 1913, Mem. 26, p. 7. 

Ultimate rays of the branchlets (dactyls) each consisting of a 
single cell. 

1. Nitella mirabilis Nordstedt ex J. Groves in Journ. Linn. 8o<'., 
Bot., 46, 1924, pp. 361, 364, pi. 35; G. 0. Allen in Journ. Bombay Nat. Hist. 
Soc. 30, 1925, p. 597, pi. 2, f. 2; Groves & Allen in Journ. Bot. 6.5, 1927, ]>. 336; 
G. O. Allen in Journ. Ind. Bot. Soe. 7, 192S, p. 51, pL 1, f. 2, text-f, 1; id, 
in Journ. Ind. Bot. Soc. 15, 1936, p. 51. 

^lant dioecious, 15—20 cm higR; male and foniale plants similar. Inif.nuuhs 
somewhat shorter than tke branchlets. Sterile and fertile 'branehleU Himilur, — S 
in a whorl, once furcate. Dactyls 2 — 4, one-celled. ^ and gameltnum 

aggregated (2 — 3 together), long stalked and enveloped in nuiciis. AnthcrUlia 
500 — 600 in diam., central one sessile, the lateral ones stalked. Ofisporcs gohlen- 
brown, 375 — 475 y long, with 6 broadly flanged ridges. Membra iu finely granulate. 

Remarks. Especially characterized by the aggregated Iung"StaIkt*d 
gametangia, enveloped in mucus. No specimens examined. 

Ecology. Growing in clumps by itself in opim water near tlie inargim 
on very soft mud. 

Distribution. Between 30° N. and 25° N. ; Asia, C h i n a : Vu n na n ; 
India: Gangotic Plain, 

2. Nitella acuminata i) A. Braun in Hooker's Journ. Bot. 1, 

The literature and illustrations are cited here and not under the varieties, 
in those cases, in which, an author did not mention to whitdi variety or form 
a plant belongs. 
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1849, p/ 292 • Act. Soc. Linn. Bordeaux 21, 1856, p. 30; 

A. Braun in Monatsber. Kbn. Akad. Wiss. Berlin, 1858, p. 356; Braun & 
Nord:stei>t in Abb. Eon. Akad. AViss. Berlin, 1882, p. 35; T. .F. Allen, 
Cliarae. America 1, 1888, p. 41 {nom. tant,) ; H. & J. Groves in Urban, 
Flor. Ind. Occ. 7, 1911, p. 32; Eidley in Journ. Straits Branch E. A. 
Soc. 80, 1919, p. 163; J. Groves in Philipp. Journ. Sci. 19, 1921, p. 663; 
id. in Journ. Linn. Soc., Bot, 46, 1922, p. 97; id. in Journ. Linn. Soe., 
Bot., 46, 1924, jjp. 361, 365 ; G. 0. Allen in Journ. Bombay Nat. Hist. 
Soc. 30, 1925, p. 597 ; Groves & Stephens in Transact. Eoy. Soe. S. Afr. 
13, 1926, p. 147; G, 0. Allen in Journ. Bot. 65, 1927, p. 336; id. in 
Journ. Ind. Bot. Soc. 7, 1928, p. 53 ; J. Groves in Journ. Linn. Soc., Bot, 
48, 1928, p. 127; Pal in Journ. Burma Ees. Soc. 18, 1929, p. 113 (nom. 
tant.) ; Dixit in Journ. Ind. Bot. Soe. 10, 1931, p. 205; Migula in 
Hedwigia 70, 1932, p. 211; Mukerji in Proc. *19th Ind. Sci. Congr., 
Bangalore, 1932, p. 328; Pal in Journ. Linn. Soc., Bot, 49, 1932, 
pp. 64, 66; Mukerji in Proc. 21st Ind. Sci. Congr., Bombay, 1934, 
p. 295; J. Groves in Journ. Bot. 73, 1935, p. 46 (fioni. tant.) ; Aoharkar 
& Kundu in Journ. Dep. Sci., N. S. 1, 1937, p. 3; Zaneveld in Blumea 
3, 1939, pp. 378, 381 — Nitella acuminata var. indica; N. acuminata 
var. indica f. hrachyteles, N. acuminata var. javanica; N. acuminata & 
N. Lindheimeri ; N. acummata var. Lindheimeri ; N. acuminata jS N. suh- 
glomerata f . hrachyteles; N. Belangeri] N. subglomerata] Cliara Belan- 
geri; ci. varieties. 

Illustrations^). G. 0. Allen in Journ. Bombay Nat Hist. 
Soe. 30, 1925,- pi. 2, f. 1; id. in Journ. Ind. Bot. Soc. 7, 1928, f. 2; 
Agharkar & Kunou in Journ. Dep. Sci., N. S. 1, 1937, pi. 1. 

Plant monoecious, bright to brownish green, e. 25 cm high. Stem 
moderately stout, 700 — 1500 fi in diam. Internodes as long as to IV2 
times the length of the branchlets. Sterile hrancMets 6 — 8 in a whorl, 
up to 4 cm, long, well-developed, in adult specimens curving outwards, 
once furcate, primary rays ‘V4 the length of the entire branchlet ; 
secondary rays (dactyls) 2 — 3, seldom 4, much shorter than the primary 
rays, extremely variable in length. Fertile hranchlets frequently in 
dense heads on separate branchlets of which usually two or three 
take rise between the sterile whorls; these branchlets sometimes bear 
not only the compact heads, but also a whorl of 6— 8 longer fertile 
branchlets, c. 1 cm long, whereas the heads are e. 0.2 cm in diam.; 
both kinds of fertile branchlets are once furcate into 2( — 3), short 


) Of. note t) on p. 54. 
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ultmiate rays, not enveloped in mucus. Dactyls of t,Iie sterile branch- 
lets (2—) 3, up to 1 cm long, unequal or equal in length, one-celled, 
at the apex, gradually tapering into an acuminate point. The long 
fertile branchlets have also 2 — 3 one-celled dactyls, which are much 
shorter than the sterile ones, being up to 0.2 cm long, and more or 
less conical; this is also the ease in the dactyls of the fertile heads 
which are 2 — 4 in number, up to 790 /x long and 125 /x wide at 
base, cf md ^ gamefajigia together at the same nodes, destitute of 
gelatinous covering. Anilieridia solitary, sessile, strictly terminal, 230 — 
SlO^o, in diam., earlier ripe than the oogonia. Oogonia 1 — 2, seldom. 3 
together, sessile, lateral, 280 — 510 /x long (incl. coronula), 240 — 400 /x 
wide; spiral-cells showing 8-— 9 convolutions; coromila persistent, 33 — 
85 /X high, 45— 130 wide at base, individual cells strongly converging; 
oospores dark chestnut-brown, subdiaphanous (in dried specimens nearly 
black), 275—340 y long, 225— 300 /x wide with (6—) 7 (—8) ridges; 
outer 7 nemhrane minutely granulate, diaphanous. 

Kemarks. Nitella acuminata is an extremely variable species 
with an extensive distribution in the tropics and siibtropics. 

When Braun founded this species in 1849, he divided it into 
three varieties, viz. Belangeri wrote •^’Bellangeri^\ ei. this 

var.) from the coast of Coromandel, Lindheimeri from Missouri and 
Texas, and mauritiana ivom Mauritius, In 1858, Braijn described two 
new closely related species from Columbia and Guyana, viz, Golkneruma. 
and suhglomerata, A first review of the acuminate species l)eloriging 
to the monoecious monarthrodactyloiis group was given l)y Brat.)n in 
his ’’Charaeeen Afrika's“ (1868, p. 804), in which is primarily stated 
that A. Golhneriana md an earlier described Norfh-American species 
N. glo7nerulifera (lS4:4c) must be considered as subspecies of N. acmni- 
nata, whereas N. sulglmnerata^ the three varieties distinguished in 1849, 
and a not named form from Java and Mindanao (in 1882 pul)lished as 
var. indica) must be regarded as varieties. In this way it is ]:>ublished 
in the ”Fragmente einer Monographic der Characeen" (1882), in which 
publication Braun again stressed that there are ’’keine w(‘sentlichen 
Unterschiede^^ between Lindheimeri and Behmgeri and that the var. 
indica is ’’eine iahnliche mit A. acwm. suhglomerata hal)ituell ganz 
ubereinstimmende Form“. The differences between the variGies arc 
based upon: 1. the gametangia being solitary or aggregahnl, 2, the 
sterile branchlets being longer or shorter than the fertile^ branchlets 
which are contracted into heads, and 3. the comparative length of the 
primary and secondary rays. 
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This subdivision was taken over by the eminent specialist oi: 
American G/taro23% T. P. Allen, in 1888. Afterwards (1892, p. 7), 
however, this author changed his view, also appearing froiii his review 
in 1896 (p. 535), in which are cited as separate species, N. .siihglo- 
menn^ta indica^ N. maimikmiij N, suhglomerata '^) , N. glomendifera^ 
whereas three new species are added to this already highly variable 
group, Yiz. N. stellaris^ N. capiUiUfera and N, suhspicata {Gollm&riana 
is not mentioned at all), mainly separated on account of their smooth 
oospore membrane, which in the other ^’species“ is granulate or reticulate. 

As appears from the literature quotations at the heading of 
this species most authors of the 20th century have only cited the 
plants as belonging to N. acuminata and did not mention the variety. 
Groves (1922, p. 98) argues that the length of the primary rays 
and the dactyls is extremely variable even in specimens of the same 
gathering. I can only confirm this, as the specimen from eJava in herb. 
VAN DEN Bosch has aggregated oogonia, whereas the sterile branchlets 
are longer than the fertile ones, thus being intermediate between the 
varieties B Slang eri and indica. 

As I was able to study the types of the last named varieties 
I could notice a remarkable difference in the length of the dactyls: 
in BSlangcri most of them are hardly macroscopically visible, in indica, 
on the other hand, easily. However, the Concan plant (Bombay) men- 
tioned in 1882 (p. 38) by Braun as belonging to var. Belangeri 
has much longer dactyls and is hardly different from indica, 

A peculiarity found in the type specimen of indica is the 
presence of geminate oogonia, so that Braun^s remark (1882, p. 37) : 
’iFructification fehlt^^ is probably a mistake. The geminate oogonia are 
doubtless also present in the specimens of van den Bosch, reasons why 
var. indica is identic with the earlier published suliglmierata, which 
I regard as a variety. 

On the other hand, I would unite N; Lindheimeri and Belangeri 
into one variety, under the name of the last one. Most probably 
T. F. Allen's N. stellans, N, capitulifera and N. suhspicata also belong 
to our var, suhglomerata; though I did not see the types I could study 
the exsiceatae from the herbarium of T. F. Allen and the only differ- 
ence found is the decoration of the oospore membrane, which is indeed 


N. lAndhcimcri iiielnsive. Probably the var. Belangeri is at the same 
time irielnded in this species as AIjLEN writes (1892, p, 7): 'WV. Lindheimer (sie) 
A. Bn. . . . is very closely related to AL (sic) A, Br.^L 
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quite siiiootii. Concerning this point it is remarkable that Nokdstedt 
(1889, p. 7) states that the membrane is also smooth in young* plants 
of VciT. siibglomeraia mid as the distributed specimens were not fully 
mature, this peculiarity must be studied again before a decision can 
be given. The decoration of the oospore membrane alone is not essential 
enough to maintain specific rank. 

N, acuminata differs from the other monoecious Anarthrodactylae 
mainly in having tapering dactyls and a persistent eoroniila, which are 
peculiar to N. flexilis, N, calif ornica^ N, mexicana and N. laxa^ wliert‘as 
the likewise a^cummate N. p7*aelong a has much larger gametangia and 
the fertile whorls enveloped in mucus. 

Ecology. NiteMa acuminata is a rather robust s])ecies, without 
any trace of incrustation, but it is sometimes covered ])y clay. It 
occurs in large masses in rice-fields, road-side pools, ditches, swamps, 
springs, in open places protected by rushes, and was once recorded 
from a river. 

According to Groves & Allen (1927, p. 336), it is abundant in 
Saharanpur in the rainy season, but Pal writes (1932, p. 67) that it 
was only found in Burma after the monsoon was well past. The bottom 
may consist of clay and of fine sand. 

The size of the plants most probably depends on the enviromimiital 
conditions, as Pal (1932, p. 67) whites that in pools about to dry up 
the plants were small and stunted, and the fertile branchlets studded 
with ripe brown oospores, while in the deeper pools close at hand in 
Burma very stout sterile specimens were found. 

Mukerji (1932, p. 328) records A. acuminata from a d(‘])tb of 
7.50 m and states that it appears to possess great powvrs of tolerating 
very low intensities of light, although it is fully capa])le of growing 
in very bright light. This is suggested by Pal, who cites (I c., p. 54) 
that plants of N. acuminata grown in glass jars and placed tit n w'ell 
lighted window still suffered from lack of sufficient illumination, wliich 
waS' manifested by thin and lanky growth. It is also alisent in 
parts where there is plenty of sedimentation. 

It is found both in the hills (Java, 260—300 m alt.) and in the 
lowlands. In India it is recorded by G. 0. Allen as ])earing gtinudtingia 
from August to December (1928, p. 66), whereas Pal cites (/. c., p. 51) 
from November to March. I found ripe oospores in [ilanls of vtrr. 
Belangeri collected from May to November and in var. subglomerata 
from April to December. Spirogyra speeie.s are mentioiU‘d as algal 
epiphytes and w^ere found in some specimens. 
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, ' N. acuminata is seldom solitary in growth, being usually found 
together with Nitella mucronata and Ghara fibrosa ssp. gymnopitifs^ 
and the Phanerogams Najas, Seirpus, Marsilia, Eriocaulon tnmcafum, 
Xyris indica. 

D i s t r i b u t i o n ^) . Between 45"^ N. and 20'' S. ; Asia, I n d 1 a, 
Malaysia, cf. varieties. Moreover in lit: Japan, Migula (1930, 
p. 211) — America, N. Am..: Lake Ontario, T. P. Allen (1892, p. 8, 
glom.) ; United States, cf. varieties, for var. glonieruUferaf ct. Braun & 
NiORDSTEOT (1882, p. 40), NoRUSTEnr (1889, pp. 7, 23), T. P. Allen 
(1892, p. 8); C. Am. : Mexico, Panama, Cuba, Porto Rico, Trinidad, 
Martinique, ef. varieties; S. Am.: Venezuela, Braun & Nordstedt 
(1882, p. 40, var. glom, Gollm.), Nordsteot (1889, p. 7, Gollm.) ; 
Brazil, Braun & Norbstedt (1882, p. 35) — Africa, N. A fr. : 
Egyptian Sudan: Seriba Ghattas, Braun & Norbstedt (1882, p. 35); 
S. Afr.: S. Rhodesia, Groves & Stephens (1926, p. 147); Madagascar, 
Groves (1928, p. 127), Zaneveld (1939, p. 381); Mauritius, Braun 
(1849, p. 293; 1868, p. 804), Braun & Norbstebt (1882, p. 35); 
Reunion, Braun (1868, p. 804, mauritiana f). 

var. « Belangeri A. Braun in HooKEii’s Journ. Bot. I, 1849, p. 292; 
Wallman in Act. Soe. Linn. Bordeaux 21, 1856, p. 30; Braun & Norb- 
■STEDT in Abh. Eon. Akad. Wiss. Berlin, 1882, pp. 10, 38; T. P. Allen, 
Gharac. Amerie, 1, 1888, p. 43 {nom, tant,) ; H. & J. Groves in Philipp. 
Journ. Sci. 7, 1912, p. 70 — Nitella Belangeri A. Braun in Monatsber. Eon. 
Akad. Wiss. Berlin, 1858, p. 355 (ti-om. ^ant) ; id. in Monatsber. Eon. 
Akad. Wiss. Berlin f. 1867, p. 804, 1868 {nom, tant.) — A. acwninata 
P N, stihglomerata A. Be. f. bracliyteles A. Braun in Abh. Eon, Akad. 
Wiss. Berlin, 1882, p. 37; T, P. Allen, Gharac. America 2, 1892, p. 7 — 
N. acuminata A. Br. var. indica A. Br. f. bracliyteles Nordstedt in 
Porseh. Reise S. M. S. ’’Gazelle'', Bot Th. 4, 1889, p. 6 — N, acuminata 
A. Br. var. Lindfieimeri A. BuiVUN in Hooker’s Journ. Bot. 1, 1849, 
p. 293 {nom. tant,) ; T. P. Allen, Gharac. America 1, 1888, p. 43 {jiom. 
tant.) — N, acuminata s N, Lmdheimeri A. Braun in Abh. Kon. Akad. 
Wiss. Berlin, 1882, p. 38 — A. LindJieimeri A, Braun in Monatsber. 
Eon. Akad. Wiss. Berlin, 1858, p. 355 (nom. tant.) ; id. in Monatsber. 
Eon. Akad. Wiss. Berlin 1 1867, p. 805, 1868 (?iom. tant.) ; T. P. Allen, 
Gharac. America 2, 1892, p. 7 (as N, Lindlxeimer) — Ghara Belangeri 
A. Braun in lit. 


t This euTuiot be given comi>lete, as the various authors did not always 
cite the \'aricty to which a speeiraen belongs. 
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Illustration. Bkaun & Nordstedt in Abh. Eon. Akad. Wiss. 
Borlhi, 1882, pi. 1, f. 25. 

FI ants with veiy short dactyls, in the type si^eeimen hardly visible 
with the naked eye, in other specimens up to as long as the diam. of 
the stem. 

As I had the opportunity to study the type, I give some data 
thus far unpublished. Stem diam. up to 1 mm. Sterile brcmchlets 
1—3 cm long, at the apex provided with 3 — 4 dactyls, c. 500 jj. long. 
Antheridia c. 284 ju in diam. Oogonia 356— 400 /i long (inch eoronula), 
302—320 II wide; spiral-cells showing 7 — 9 eonvolutions ; eoronula 
e. 80 n high, e. 124 j.i. wide at base, individual cells strongly converging 
and persistent; oospores bright-brown, 267 long, 240 /j, wide, with 
6 — 7 broad ridges with very prominent flanges (about 8 p ) ; outer 
membrane coarsely granulate and diaphanous. 

iKDhi: C 0 r 0 in a n d e 1 i a, in pools near Gengii, .182() — ’28, BeLANGEii s.ii. 
(B) — type', Malabaria, Bombay, Conean, 1847, Stocices s,ii., Iier'li. Hooker 
in (B). 

Java: Batavia, Ragoenan, Pasarininggoe, X 1930, Genecsk. Dienst v. 
!Malaria Bostrijd. s.n. (Bz); B u i t e n z o r g, Biiitenzorg, in a ricGi-fleld along the 
road to Tjibocrial, 260 m alt., 9 V 1928, VAN Steenis 1510 (Bz) ; M' a 1 a n g, 
Roemah Klampok, 300 m alt, .14 V 1936, J. H. ? 75 (Bz). 

Philippine Islands : L 11 z 0 n, Prov. of Laguna, YI — VII 1915, MAcGRisrioii, 

Bur. of Sci. 27630 (K). 

Ahboina: Amboina, 11 YI 1875, B.X. (= Naum ANN) 364 (B), li/pt of 
A. acuminata A. Br. var. indica A. Br. f. hraohyteles ibid., i^anie dat(>, B. X. 

367 (B) . 

Eemarks. Variety Belcmgeri is eharaeterized by its very short 
dactyls though there are transitions to var. siihglomemta. 

There is some confusion about the orthography of the name of 
this variety. In the type description (1849, p. 292) Brayn writes a 
double 1 but omits the accent, and cites the name of the collector, 
Ch. BeLANOER, likewise. However, in 1858 (p. 355} and in 1868 (])p. S04, 
805) Braun himself writes On the laliel of tlie type 

specimen Braun has written '^Nitella Bellmigeri A. Bk. 1838^% })ut one 1 

is struck out. This is probably done by Braun himself in 1858 as 
there is on the same label a note in Braun's handwriting: ""Nitelht 
(acuminata) Belangeri 1858''. It is therefore without auy doubt that 
''Bellangeri^' is an unintentional orthographic error and the va}‘iety 
must be written as Belangeri, 

D i s t r i h u t i 0 n 0 . Between 40° N. and 15° N. ; Asia, 0 o i* o- 
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in a n d e 1 i a, M a 1 a b. aria. Moreover in lit. : America, U n i, t e d 
S ta t e s: Missouri, , :Braun (1849, p. 293) ; . Texas., Braun (18.49,' 
p. 293), Bra.un & Norbstedt (1882, p. 38). 

var. ^ subglomerata A. Braun in Abli.' K-on. Akad. Wiss. Berlin, 
1882, p. 36 (as N. acuminata N. suhglomerata) ; T. P. Allen, Charae. 
America 1, 1888, p. 41 {nom, tcmt.) ; Norbstebt in Hedwigia 27, 1888, 
pp. 181, 194; id. in Lunds Univers. Ara-skr. 25, 1889, p. 7; H. & J. 
Groves in Journ. Linn. Soc., Bot., 33, 1898, p. 325; id. in URBiVN, FL 
Ind. Occ. 7, 1911, p. 33 — Nitella suhglmierata A. Braun in Monats- 
ber. Kbn. Akad. Wiss. Berlin, 1858, p. 356; id. in Monatsber. Kon. 
Akad. Wiss. Berlin f. 1867, p. 805, 1868; T. F. Allen, Charae, America 
2, 1892, pp. 2, 7 — Nitella acuminata A. Br. var. indica A. Braun 
in Abh. Kon. Akad. Wiss. Berlin, 1882, pp, 9, 38 ; T. F. Ai^len, Charae. 
America 1, 1888, p. 41 {no7n, tot.) ; Norbstebt in Lunds Univers. Ars- 
skr. 25, 1889a, p. 7; id. in Porsehungsreise S. M. S. ^^Gazelle^S 1889b, 
p. 6; BE WiLBEMAN, Prodr. FI. Alg. Ind. Neerl. 1897, p. 31; id., Suppl. et 
Tabl. Stat., 1899, p. 98; id., Alg. PI. Buitenz., 1900, p. 374; H. & J. Groves 
in Philipp. Journ. Sci. 7, 1912, p. 70; H. Groves in Journ. Linn. Soc., 
Bot., 42, 1914, p. 213 — Nitella acuminata A. Br. var. javanica 
A. Braun in herb. BeroL; id. in Abh. Kon. Akad. Wiss. Berlin, 1882, 
p. 49 {710771. tant.). 

1 1 1 u s t r a t i 0 n s. Braun & Norbstebt in Abh. Kon. Akad. Wiss. 
Berlin, 1882, pi. 1, figs, 22— 24, 26; T, P. Allen, Charae. America 2, 
1, 1892, unnumbered pi. 

Dactyls of the sterile h7uincMets macroscopically visible, longer 
than 650 /X. Primary rays as long as to % as long as the secondary 
rays (dactyls). Dactyls of the fertile l77'a7iclxlets very short. 

Malay Peninsula: Straits S e 1 1 1 e m e n t s, 8 VII 1896, Blow 51 (Iv) ; 
Singapore, Tanglin Ditclies, 1898, Ripley 9137 (K, Si), 

Sumatra: West 0 o a s t, near Padang, in tlic river, 13 IV 1888, Weber 
554 (L). 

Java: Batavia, near Batavia, in swamps, 1855, Hassiiarl s.n. (B), type. 
of A", acuminata YSuV. iiidim; ibid., Batavia, without collector '^s name (prolDably 
JuNanuHNT) and date, ex herb, van pen Boson (B, L). 

Philippine Islanps : Mindanao, near Sambang, in a ditch, VI 1861 
(Prussian Ex|)ed. to East -Asia, 1860 — -^62), WicilURA 2005 (B). 

AmboiNa: a 111 b 0 i n a, near the coal-shed in a fresh water ditch, 11 VI 
1875, Naumann 365 (B) ; ibid., same date, NTaumann 366 (B) ; ibid., VI — XI 1913, 
Robinson 2404 (Bz,. L). 

RcBiarks. Tins variety is at once distingnished by the maero- 
scopically dactyls. 
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I have cited var. indica as a synonym, as I cannot find any 
difference. WJiilst Braln writes (1882, p. 37) that the type speciinen 
})ears no *<ametangia I found immature ones. The oogonia appear to be 
geminate and the antheridia solitary. Therefore, it appears incorrect that 
Nordstedt in his ’^Clavis'' in the ’’Fragmented (1882, p. 9) has 
separated var. indica from var. suhglomeraia on account of its solitary 
oog'onia. The geminate oogonia were also present in the specimen in 
her1). Vi\N DEN Bosch at Leiden. In the Berlin specimen, Braun could 
not state this with certainty. About the Mindanao specimen, Braun 
remarked already (1882, p. 37) that it has quite the same habit as 
subglomerata. Therefore, they are undoubtedly identic and the name 
mbglomcrata has date priority. 

• On the cover of the type specimen of var. indica Braun himself 
has written '^Nitella acuminata var. javanica mihid ; this name is also 
cited on p. 49 of the ’’Fragmented, however, the variety has been 
published under the name indica. 

Distribution'^). Between 45° N. and 10° S.; Asia, Mhila y- 
s i a : Malay Peninsula, Sumatra, Java, Philippine Islands, Amboina. 
]\roreover in lit.: Borneo, Groves (1914, p. 213) — America, N. Am.: 
United States: Oregon, New York, Illinois, T. P. Allen (1892, p. 7), 
Nordstedt (1889a, p. 7) ; Pennsylvania, Braun & Nordstedt (1882, 
p, 32), T. F. Allen (1892, p. 7) ; New Jersey, T. F, Allen (1892, 
p. 7); Missouri, St. Louis, Texas; C. Am.: Mexico, Beaun & NoRmTEDT 
(1882, p. 37), T. P. Allen (1892, p. 7); Sauvies Islands, P. Allen 
(1892, p. 7); Panama, Braun (1858, p. 356), Braun & NoRBSTEirr (1882, 
p. 36); Cuba, Nordstedt (1888, p. 181), Grovi^ (1911, p. 23); Porto 
Rico, Martinique, Groves (1911, p. 23), Trinidad, Groves (1898, p. 325; 
1911, p. 33); S. xim. : Brazil, Bra-un & Nordstedt (1882, p. 36), 
Nordstedt (1889a, p. 7). 

II. Subsectio HinERODACTYLAE A. Braun in Monatsber. Kiin. Akad. 
Wiss- Berlin f. 1867, p. 807, 1868 {nomen proposiium) ; Groves & Stephens 
in Trans. Roy. Soc. S. Afr. 13, 1926, p. 145; J. Groves in Journ. Bot. 
73, 1935, p. 48; Zanetold in Blumea 3, 1939, p. 378 — Sulisect. Arthra- 
dactijles PIy in Bull. Soc. bot. Prance 60, 1913, mm. 26, i). 12, pro 
parte — Subseet. Stenodactyles Hy in Bull Soc. bot. Prance 60, 1913, 
Mem. 26, p. 16, pro parte. 

Ultimate rays of the branehlets indiffereutly oi- l--3-ce]led. 
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3. Nitella sumatrana Filarszi^y in Arch. Hydrobioi. 1934, Suppl. 
Bd. 12, Trop. Bimiengew., Bd. 4, pp. 709—711; id. in Math. ii. Naturw. 
Aiiz. lJng\ Akad. Wiss. 52, 1935, p. 468 (nom. tanf.). 

Illustrations. Filarszky, l.c. 1934, figs. 9— 14; the pres, 
paper, figs. 4a — /. 

Plani monoecious, rigid but fragile, up to 15 cm high (probably 
much higher) . Stem slender, 375 — 450 /x in diam. Internodes half to 
twice the length of the branchlets. Sterile hrancJilets 7—8 in a whorl, 
1—2 times furcate, 1—1.5 cm long, primary rays Vs- — Vs the length of 
the entire branehlet, secondary rays 4r — 6, tertiary rays (dactyls) 2—4, 
±: as long* as the secondary ones (the louver whorls are all sterile). 
Fertile hranclilets 5 (—6) in a whorl, twice furcate, c. 0.5 cm long, 
primary rays V5 as long as the entire branehlet, secondary rays 4 — 5, 
half as long as the tertiary rays, tertiary rays (dactyls) 3 — 4. The 
upper whorls are fertile, becoming more and more compact towards 
the apex of the plant (the ^’apikale Kurztrieben^^ of Filarszky, 1934, 
p. 709). One of these compact heads of fertile whorls is also present 
in the axils of the lower sterile whorls (FiLxVRSzky’s ’’axiale Kurz- 
trieben“). These compact fertile whorls are covered by a mueilagous 
cloud. Dactyls of the normal fertile rays longer than those of the 
sterile ones, occasionally one-celled but frequently two-celled, basal 
cell proportionally very long, viz. 70 — 80 /i, 3 — 4 /x wide ■with a swol- 
len rounded end, flattened at the apex where the ultimate cell is 
inserted ; ultimate cell short, allantoid, 4—5 /x long, 2 — 3 /x wide at 
base. The dactyls of the sterile whorls are much longer, up to 2 mm, 
two-celled, basal cell c. 700 — 1000 p wude^). cT and 9 gametangia 
sessile, together at the same nodes, except at the base of the primary 
rays. Antheridia solitary, terminal, c. 180 — 228 /x in diam. Oogonia 
solitary, lateral, 384— 440 /x long (inch coronula), 258 — 325 /x wide; 
spircd-cells sh.o^^dng 8— 9 convolutions ; coronula 44— 56 high, 51 — 79 /x 
wide at base, evanescent, individual cells convergent, rounded at apex; 

dark-browni, 263— 335p. long, 180- — 226 /x -v^nde, with 6 — 7 ridges; 
ovder membrane minutely granulate. 

Sitmatea: T a p a n 0 e 1 i, Lake Toba, border of Saniosir near Pangoeroeran 
(total deptli, 50 — SO ni), basin of Pangoeroeran from 1 m. deptli, .12 IV 1929, 


f) I^Ulaeszky writes (p. 710) that the Uactyls of tbe sterile and fertile 
wliorls are often nionartbrodaetylous, however, this seems to be the case, as 
frequently the ultimate cell is dropped. The dactyls are badly represented in 
the figs. 9 — 14 of Filarszky. 
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German Llninol. Simda Exped. TS 2a (Bii-Mus), type] ibid., S. border of tlie 
Poiseu l)asia, at 3 m depth (total depth 450 .m), 8 IV 1929, Geriiian Liiiinol. 
Siuida Exped. TB Id (Bii-Mus). 

E e 111 a r k s. NiteMa siimatrana is best characterized by the shape 
of the indifferently one- and two-celled dactyls. It comes very near 
to the monoecious Heterodactylae^ Yh, N. cibyssmica, and N. dvvaricata 
from Africa, N. inaeqiialis from Madagascar, and N, tuherciilata from 
Bengal. Now A. divaricata has the ultimate node of the branehlets 
sterile and the fertile whorls do not form condensed heads, N. 
has the rays different in length and the ultimate cell of tlu^ two-celled 
dactyls is conspicuously contracted at the base, and, whilst {loth species 
have reticulate oospore membranes, in N. tuherculatci the membrane is 
tuberculatc. N. abyssinica differs in having the branehlets 3—4 times 
furcate. 

Ecology. N. sumah'ana is a rather slender plant, oceiirriiig in 
the upper layers of lakes with a great depth. The following par- 
ticulars are still known from the second locality mentioned above, 
i. e. temp, of the surface 25° — 27° 0., alkalinity 1.56, eoiiductivity 
1.33 . 10-^ pH 8.3. 

The species were infested with a great number of epiphytes, es- 
pecially blue algae, viz. Eiimlarici aqiiaUca, Between the dried material 
were fragments of Chara australis var. VieiUardii f. simq)licdssvma and 
C. zeylanica. 

Distribution. 3°N. ; Asm, Malaysia: Sumatra. 

4. Mtella tuberculata in Joum. inci. Bot. So('. h\ .19:17, p. 

figs. 1 — 12, 

Flcmt monoecious, up to 15 cm Mgli. IntermdeH somf'what j'XJUM'ding- tho 
branehlets in length. Sterile Manclilets A — 6 in a whorl, 2 c!}i joitg; siM'oiHlaiT 
rays 4 — 5. Fertile dranchlets usually 5, shorter than, sterile ones*, secondary rays 
5 — 6; both kinds of branehlets 2—3 times furcate, not enveloptal in nnnnis. 
Dactyls 2 — 3, occasionally one-eelied, usually two-celled and rnrjdy three-mdltMi. 
^ and Q gametangia together at the second branchlet-node (hudving at the 
first node and at the base of the w^horls), and also in lax heads, pr«H|nced as 
an accessory shoot to the first branchlet-nodo. AnthvrUUa solitary, 095 — 2 In // 
in diam. Oogonia solitaiy; oospores ^^liglit-yellow^f, 345 /z long, with 7™S prom- 
inent ridges. 2Ie7}ihrane tuberculate. 


Fig. 1, NitelU Mpartiita] a. h. stem-node with, fertile ]>ram'hl(‘1 , 

X e. 20; c. decoration of oospore membrane, X 200 — Fig. 2, Mifila muiriliffrnttis, 
n. sp. ; a. habit, nat. size; &. stem-node with fertile branchlet, X 27; r. {h^coration 
of oospore membrane, X c. 210 — Fig. 3, NitelU AUeninda, n. sp.; a. halnt, nat. si/m; 
1. stem-node with .fertile branchlet, X c. 20; c. sterile branchlet, X e. 7; (L d<‘co- 
ratioii of oospore membrane, X e. 200; e— 7n apices of dactyls, X 20. 
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K<Miiarks. Special features of tMs species are the partly oik'-, partly 
two-, and partly three-celled dactyls, and the tuberculate ”N<)}:DSTi:i>T-inarkiii^j-s“ . 
No spec linens examined. 

Id c 0 1 0 gj. In a shallow ditch together with Ceratophylliim and Najas species. 

D i s t r i b u t i o n. 25° N. ; Asia, India: Bengal. 

III. Subsectio AIrthrodactylae Groves & Bullock Webster, Brit. 
Charoph. 1, 1920, pp, 86, 110; J. Groves in Joiirn. Linn. Soe., Bot., 46, 
1924, p. 361; Peintz in Enoler. & Prantl, Nat. Pfl fani. 3, ed. 2, 1927, 

p. 426; G. 0. Allen in Journ. Ind. Bot. Soe. 7, 1928, p, 51; Pal in 

Journ. Linn. Soc., Bot., 49, 1932, p. 64; J. Groves in Jonrn. Bot 73, 
1935, p. 49; Groves & Allen in Proe. Eoy. Soc. Qiieensl. 46, 1935, 
p. 40; Zaneveld in Bliimea 3, 1939, p, 379 — Sect. Pleonarthrae vox 
JjBoniiardi in Verb, natiirf. Ver. Briinn 2, 1864, repr. p. 37. 

Dactyls (ultimate rays of the branclilets) eacli consisting of two 
or more cells. 

Key to the series. 

la. Dactyls strictly two-celled ......... 1. BicFJiLiJLATAF 

b. Dactyls more-celleid 2 

2a. Dactyls indifferently 2 — 8-celled . . . , . .2. Het1':fR)c.’EUAJLATAE 
b. Dactyls- indifferently 2 — fJ-cellcd 3. PLT'iacELLULATAE 

1. Series B i c e ll u.l at ae J. Groves in Journ. Bot. 73, 1935, 
p. 49 (nom, fant ,) ; Groves & Allen in Proc. Boy. Soc. Qiieensl. 46, 
1935, p. 40; Zanea^ld in Blumea 3, 1939, p. 379 — NiteUae mwero- 

natae A. Braun in Hooker s Journ. Bot. 1, 1849, p. 195, pro parte — 

Subsect. Diarthrae A, Braun ap. von Leonhardt in Lotos 13, 1863, 
repr. p. 11, pro parte; id. in Verb, naturf. Ver. Briinn 2, 1864, repr. 
p. 37 ; A. Braun, Consp. syst. Cbarae, europ., 1867, p, 2 — Sect. 
Diarth redact ylae A. Braun in Monatsber. Kion. Akad. Wiss. Berlin f. 
1867, p. 797, 1868; id. in Cohn, Krypt. PL Schles., 1876, ]l 368; Braun 
& Nordstedt in Abb. Ivon. Akad. Wiss. Berlin, 1882, p. 10; T. F. Alibn, 
Cbarae. America 1, 1888, p. 43; Mioula, Die Charac., 1897, ]). 97; 
PI. & J. Groves in Urban, Symb. AntilL 7, 1911, p. 30; Nordstedt in 

Proe. Eoy. Soc. Viet. 31, N. 8., 1918, p. 2 — Subseet. Stenodacfjfles Hv 

in Bull. Soe. bot. Prance 60, 1913, Mem. 26, p. 16, 2>rr> parte. 

Dactyls (ultimate rays of the branchlets) strictly two-cel led. 

5. Nitella flagelliformis A. Braun in HookriUs Journ. ihu. l isdr 
p, 294; Wa.ll:man in Act. Sue. Linn. Bordeaux 21, IBoi;, p. 20; BiiArx & Xoun- 
STEUT in Abh. Non. Akad. Wiss. Berlin, 1882, p. 47, ])1. 5, figs, ILl — 117 — 
Xitella flahclUformis in herb. Berolinense — NUeJla dispcmi A. Huavs in A])h, 
Kon. Akad. Wins. Berlin, 1882, pp. 10, 47; id. in Wonatsb. Kbn. Akad. Wiss. 
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Berlin f. 1867, p. 797, 1868 {noin. tant.); T. F. Allen, Cliarac. America 1, 1888, 
p. 44 (nom. taut.) y NorLiSTEOT in Lunds Univers. Ars-skr. 25, 1889, ]). 8; J. Gkoyes 
in Joiirn. Linn. Soe., Bot., 46, 1924, pp, 361, 365; Gro\^s & Allen in .Tonrn. Bot, 
65, 1927, p. 336; Gr. O. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 53, pi. 2, 
f. 1, text-f. 4; Migttla in Hedwigia 70, 1930, p. 212; Mitkerji in Proc. 19tli Ind. 
Sci. Gongr., Bangalore, 1932, p. 328; id. in Proc. 21t]i Ind. Sci. Congr,, Bombay, 
1934, p. 295; G. 0. Allen in Journ. Ind. Bot. Soc. 15, 1936, p. 51; AdtiAKKim & 
Kundu in Journ. Bep. SeL, N..S., 1, 1937, pp. 3, 4, pL 2. 

Plant dioecious, dirty-green, flexible, transparent, 15 — 20 ern liigh. Stem 
rather slender, 384 — 600 /z in diam. Lower internodes as long as the branehlets, 
upper ones shorter. Sterile hranclilets long, c. 2 cm, similar to the fertile branehlets. 
Fertile 'branehlets 5 — 7 in a whorl, not contracted into heads, up to 2 cm long, 
4(- — 5) tiineiS furcate; primary rays half as long as the entire branchlet; secondary 
rays 5 — 6 of which 3 — 4 are again furcate into 3 — 5 tertiary rays, 2' — ^3 of 
these latter again furcate into 3 — 4 quaternary rays, some of these sometimes 
again divided into 2* — >3 quinary rays; not enveloped in mucus. Dactyls of sterile 
and fertile branehlets similar, 2 — 4, unequal in length, uniformly two-celled, lower 
cell frequently long but varying in length, somewhat rounded at the apex, ultimate 
cell usually conical, but allantoid ones also occur; in the latter case the lower 
cell is also very much elongated. ^ and Q gametangia sessile, solitary, in all 
the furcations of the branehlets. Aniheridia 320—540 y in diiarn. Oogonia 
400‘ — 520 y long (inch coronula), 304 — 325 y wide; spiral- cells showing 8 — 9 
convolutions; coronula 45 — 58. y high, c. 106 y wide at base; oospores dark- 
brown, 302 — 350 y long, 248— 280 y wide, with 6- — 8 sharp flanged 

ridges ; outer membrane imperfectly reticulate. 

India: n d i a o r i e n t a 1 i without exact locality, date and collector hs 

name, ex herb. BespontaINES in (B), fype\ Malabaria, Prov. of Bejapur, 
Goncan, 1847, Stocices s.n. (B); Assam, without exact locality, date and 
collector’s name, ex herb. Hooker in (B). 

R e m a r k s. A fairty uncommon species, up to 1930 only known from India, 
Imt ill that year also recorded from Japan. Nitella flagelliformis is closely allied 
to A. dtmlis, N. glohulifera and JSf. Annandalei, three other dioecious macrodactylous 
species with uniformly two-celled dactyls. The latter two species are insufficiently 
known (oospores!). AG flagelliformis differs from these two species in having 
more furcate branehlets, whereas AG dualis is gioeocephalous. The other species 
belonging to this group are hitherto only recorded from Australia. 

A little note about the nomenclature of this sx)ecies may be made. This 
species was first published by Braun in 1849 under the name of N. flagelliformis. 
Afterwards Braun detected between the type specimens fragments of aiiotlicr 
Xitella which was published by him in 1882 (p. 54) as X. pseudo flabellata. In 
Braun’s opinion it was therefore not justified to nmintain the name of 
X. flagelliformis he renamed the sx>ecies as N. dispersa. (1882, j). 47). This is, 
of course, in eontradietioii to the now' adopted Nomenclatural Rules, reason wky 
the, name dispersa lias to be rejected: and that of flagelliformis re-established. 

Ecology. Xitella is found; growdng in dense tufts in shallow 

■water with a soft muddy bottom of large pools and ponds. It is found in Inditi 
in the rainy season and in the early to middle cold season. In the habitats 
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mentioned it grows together with Nit ella aciminata var. Belmigmi, V. furcata, 
Cham Brmnm, C. comlUnaf C, \brachypus SiXih C. zeylamca. 

Ill Kasliniir Mxjkerji found it together with Nitclla acuminaiaf Is. kya'Hna 
and Nitellopsis ohtusa to a depth of 7.50 m. 

D i S t r i h ii t i o n. Between 35'' N. and 17'' N.; Asia, T n d i a: Malabaria 
and Assam. Moreover in lit.: Japan: Migula (1930, p. 212); India: V. Hima- 
laya, Mukerji (1932, p. 328; 1934, p. 295); Gangetic Plain, Groves & Allen (1927, 
p. 336); AiAen (1928, p. 63; 1936, p. 51). 

6. Hitella dualis Nordstedt in Forsehungsr. S. M. S. ”Gazell(‘“ , 4. '.rii. 
Bot., 1889, p. 7, pi. 1, figs. 1 — 9; T. F. AkUEN, Charac. America 1, 1888, p. 4s 
(nom. tant.) ; NorDSTEUT in Act. Univers. Lund. 25, 1889, p. 13; J. Groves in Pliili|)p. 
Jourii. Sci. 19, 1921, p. 663. 

Plant dioecious, slender, elongate. Internodes of the sterile brarudiiets 2 — 4 
times, those of the fertile branchlets 1— -2 times the length of the branch lets. 
Sterile branchlets 6 in a whorl, 1 — 1.5 rnm long, 3 — 4 times furcato; secondary 

5 — 7, Fertile branchlets 6 in a whorl, up to 1 em long, 2 — 3 times furcate; 
secondary rays 5 — 7; contracted into heads enveloped in miKais. Dactyls ;b~4. 
uniformly two-celled. ^ and Q gametangia together at all free bram-hlot-nodt's. 
not at the base of the whorls, solitary. AnthericUa e. 200 y, in diaiti. Oosporfs 
chestnut-brown, 180 — 260 g long. Membrane reticulate, the meshes e. 5 g in diam. 

Remarks. Nearly allied to N. flageUiformis^ but difLulng by the largt*r 
oogonia and the fertile heads envclopedi in mucus. The ultimate dactylous cell 
is allantoid, which gives the plant at first sight an external rese!nblane(' with 
a polyarthrodactylous species. In this group indeed the species was placed by 
T. F. Allen (1888, p. 48), but this, I presume, is not correct, as the dactyls are 
distinctly two-celled. No specimens examined. 

Ecology. Unknown. 

Distribution. Between 12°30' N. and 6°20' N.; Asia, I n d u 0 h i n a — 
AeiiI'CA, Liberia, 

7. Nitella globulifera Pal in Joum. Linn. Boc., Bot., 49, 1932, pp. 64, 

69, pi. 9; id. in Journ. Burma Res. Boc. 18, 1929, p. 113 (nom. tant.i. 

Plant dioecious, very small. Indernodes 2 — 1 tinuRs the length of the 
branchlets. Sterile and fertile brancMeis ± similar, once or twice furcate; secondary 
rays 6 — S. Fertile branchlets in heads enveloped in dense imums. Dactyls 4 — <>, 
two-celled. ^ and Q gametangia together at ])otlL branclilet-nodcs, solitary. 
Antheridia 370 y in diam. Oogonm SoO y long (inel. eoronula), showing 9 — 19 
convolutions of the spiral-cells. not described. 

Remarks. Different from Nitella Annamdalci and .V. dispersa ])y its 
less furcate branchlets. Otherwise charaeterixed by the length of the pemiltimare 
rays, which are longer than the dactyls. No specimens examined. 

Ecology. In a swift running stream, together with Clafra tnida. 

Distribution. 22° N.; Asia, I n d i a: Burma. 

8. Nitella Allliailda/lei Pal ill Journ. Li nil. Soe., Bot., 49, 1932, pp. 64, 

70, pi. 10; J. Groves in Journ. Linn. Boc., Bot,, 46, 1924, pp. 361, ;;65 (as A. sp. 
nov. ?). 

Plant dioecious, rather stout. Internodes 2 — 5 tinuRs th(‘ length of th(‘ 
branchlets. Sterile and fertile branchlets ± similar, S in a whorl, 2™~;5 times 
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fureate; secondaxy rays 6 — 8. Fertile whorls enveloped in ituxcus. Dactyls iisimlly 
6j two-eelledj ultimate cell very narrow and acute. Antheridia at all free hranehlGt- 
nodes/ solitary f 375 — 450 y in dianx. Female plant unknown. 

Remarks. Nearly allied to Nitella glohulifem, but axxtlxeridia larger, dactyls 
longer than the xrenultimate i*ays, and the branchlets more furcate. No s|)eeimens 
examined. 

Ecology. In a. river. 

Distribution. 20*° N.; Asia, India; Burma. 

9. Nitella axillaris A. Braun in Monatsb. Kon. Akad. Wiss. Berlin, 
1858, p. 356; Braun & Nordstedt in Abh. Kon. Akad. Wiss. Berlin, 
1882, pp. 11, 48; T. F, Aduen, Charac. Americ. 1, 1888, p. 44 {nom. 
trnit ,) ; Nordstedt in Hedwigia 70, 1888, pp. 182, 194; id. in Act. Uni- 
vers. Lund. 25, 1889, p. 9; T. F. Auden, Charac, Americ. 2, 2, 1894, 
pp, 9, 15; id. in Bull. Torrey Bot. Cl. 25, 1898, p. 73 {nom. taut.) ; 
H. & J. Groves in Urban, Symb. Antill. 7, 1911, pp. 30, 34; Groves 
& Allen in Journ. Bat. 65, 1927, p. 336 ; G. 0. Allen in Journ. Ind. 
Bot. Soc. 7, 1928, p. 55 — Nitella axillaris A. Br. var. javanica 
A. Braun in Abh. Eon, Akad. Wiss. Berlin, 1882, p. 49; be Wildeman, 
FI. Alg, Ind. NeerL, 1897, p. 31; id., Suppl. et Tabl. Stat., 1899, p. 98 ; 
id., Alg. FL. Buitenz., 1900, p. 375. 

Illustrations. Braun & Nordstedt in Abh. Kon. Akad. Wiss. 
Berlin, 1882, pi. 1, figs. 35 — 38 and pi. 5, figs. 118 — 122 (var. javanica ) ; 
T. P. Allen, Charac. Americ. 2, 2, 1894, unnumbered plate ; de Wilbe- 
man, Alg. FI. Buitenz., 1900, f. 139; G. 0. Allen in Jouim. Ind. Bot. 
Soc. 7, 1928, pi. 3. 

Plant monoecious, transparent, shining, in dried specimens brown 
by the covering with clay, in living state, however, probably bright- 
green, 25 — 45 cm high. Ste^n stout, 800 — 1100 /x in diam. Inter- 
nodes 1 % — 4 times the length of the branchlets. Sterile hranchlets 
(4—) 6 in a whorl, c. 2 cm long, once furcate, primary rays nearly 
as long as the entire branchlets, secondary rays (2 — )3(— 4), two-celled, 
niueh abbreviated, basal cell c. 75 /x long, c. 50 /x wide, ultimate cell 
e. 75 /X long, c, 30 /x wide, conical acuminate. Fertile 'branchlets con- 
tracted into dense heads of c. 3 cm diam., of which 1 — 5 are produced 
in the a x i 1 s of the whorls of sterile branchlets only, sessile, branchlets 
4 — 6 in a wdiorl, usually 1—2 times furcate, primary rays c. 375 p 
long, secondary rays 1 — 3, c. 225 /x long, tertiary rays, if any, (1 — )3 
( — 4) , two-eelled, basal cell c. 270 /x long, c. 80 /x wide, ultimate cell 
'c. 75 jLx long, c. 30 ju wide, destitute of mucous envelopment. Dactyls 
(1 — )3( — 4), two-celled; basal daetylous cell of the sterile branchlets 
tapering into the conical and strongly acuminate ultimate cell; basal 
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dactyious cell of the fertile branchlets rounded at the apex, therefore 
proportionally being much wider than the more allantoid ultimate cell. 
The length and the diam. of the inferior cell of the dactyls is much 
larger in the fertile branchlets than in the sterile ones, c/ and 9 
gametangia sessile, together at all free nodes, frequently lacking at 
the ultimate one. Antheridia solitary, terminal, earlier ripe than oogonia, 
220—270 /X in diam. Oogonia solitary or geminate, seldom triple, lateral, 
in not fully mature specimens 330 — 370 y long, c. 300 wide; spiral- 
cells showing 7 convolutions; coromila Ah p. high, 30 y. wide at base, 
persistent; oospore (only one seen in the Java specimen) bright-brown, 270 
(290 — 320) y long, 255 (250 — 300) y wide, with 6 broad ridges ; oa^er 
membrane transparent, reticulate. 

Java: Batavia, Batavia, III, no year, no colleetor^s nanio (' JrAVfiiiaiN^^ 
ex. herb, van i>en Bosch in (B, L), type of V. axillans var. jevaniea in (L). 

Eemarks. The features of N. axillaris are the fertile heads 
being always axillary produced and never terminal, and the length of 
the oospore varying between 270 and 320 y. These cluu’aeters alone 
seemed to Braun important enough to separate this species from 
N. translucens ^) and N. bracliytelesy both recorded from Europe and 
Africa, which come very near to it also in other respeets. Two other 
species which are hardly different from these species have been described 
by T. F. Allen, viz. N. Morongii (1887, p. 214) from Nantucket 
(N. Americ.) and N. suMucens (1895, p. 70) from Japan. However, 
the last four species have the fertile heads not only axillary placed but 
also terminally. Having studied a great number o4- specimens. J felt in- 
clined to include these four species, as well as V. axillaris^ as varieties 
into one single species, for which the name translncens w’ould be the 
valid one. However, a final decision in this matter lias to be ])ostponc‘d 
until the type specimens have been checked. 

I have dropped var. jauamca. The habit of the vaihdy should he 
a little more delicate and the oospores a little smaller. T}u‘ ty}>e and 
the specimens extant in (B) and (L), however, do not show any essiuitial 
difference in the size of the ripe oospores, and as the lialiit is also 
fairly robust (the stem-diam. is 1000 y) I consider tliem identic. 

With the naked eye N. axillaris seems very much like V. annninaf{(, 
with which it is frequently growing together, liut it is mi(n‘oscopically at 
once distinghuishcd by its two-celled dactyls. 

Cf. also Migula (1897, p. 44), who states, in oontradistiio'.tiorj to otlior 
authors, that the oospores of V. transluxxns ure 260—290 y long tiwl 210—270 // 
wile, thus having the same dimensions as V. axUlaris. 
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Ecology. This robust, transparent and in a dried state shining 
plant occurs in ponds and stagnant pools, usually together with 
dense masses of iV. acuminata. In India it is only collected in the 
rainy season. 

Distribution. Between 30° N. and 70° S.; Asia, Malay si a: 
Java. Moreover in lit.: India: Gangetic Plain, Groves & Alleh 
(1927, p. 336) ; Allen (1928, p. 55) — America, C. A m. : Mexico, 
Braun & Nordsteot (1882, p, 48), Guatemala, Nordsteot (1888, p. 182") ; 
Cuba, NoRDS“rE 0 T (1888, p. 182), Groves (1911, p. 34) ; Porto Rico, 
Nobustedt (1888, p. 194), Groves (1911, p. 34) ; Nordsteot (1889, p. 9) ; 
S. Am..: Venezuela, Braun (1858, p. 356), Norostedt (1889, p. 9). 

10. Nitella bipartita Filarszky in Arch. f. Hydrobiol. 1934, 
Suppl. Bd. 12, Trop. Binnengew. Bd. 4, p. 706; id. in Math. u. Naturw, 
Anz. Ungar. Akad. Wiss. 52, 1935, p. 468 {nom. tant.). 

Illustrations. Filarszky, 1. c. 1934, figs. 1 — 2 ; the pres, paper, 
figs, la — c. 

Plant monoecious, thin, flexible, 4 — 6 cm high, densely overgrown 
with epiphytes. Steyyi slender, 450 — 675 /x in diam. Internodes in the 
lower i^arts of the plants 1 — 11/2 times the length of the branehlets; 
in the upper parts 2 — 5 times. Sterile hranchlets 5- — 6 in a whorl, con- 
stantly twice furcate, up to 2 cm long; primary rays usually half as 
long as the entire branchlet, in the lower parts still more ; secondary 
rays 3 — 4; tertiary rays (dactyls) 2 — 3. Fertile hranchlets (5— )6( — 7) 
in a whorl, up to 0.5 cm long, contracted into heads, constantly t^vo 
times furcate, not enveloped in mucus; primary rays c. 0.5 cm long; 
secondary i^ays 3 — -5; tertiary rays (dactyls) 2 — 4. Dactyls 2- — 4, very 
uniform in length, constantly two-celled, basal cell large, c. 1200 /x long, 
c. 180 /X wide, cylindrical, rounded at apex; ultimate cell conical, 
sometimes a little incurved, c, 105 /x long, c. 60 p. wide at base, cf and $ 
ganietangia together at all and the same free branchlet-nGdes, sessile. 
Antheridia solitary, terminal, earlier ripe than the oogonia, therefore 
usually only visible at the young nodes, c. 270 /x in diam, Oogonia 
solitary, not surrounded by a mucous cloud, lateral, 462—534 /x long 
(inch eoronula), 312—356 /x wide; spiral-cells showing 6 — 7 convolutions; 
coronula c. 89 /x high, 105—134 /x wide at base, cell-series of the upper 
row somewhat shorter than those of the lower row; oospores black, 
c. 213 /X long, c. 267 /X wide, with 5—6 indistinct ridges; outer membrane 
provided with scattered tubercles on a granulate background. 

Br.MATi:A; P a 1 o 111 h a n g, Ranau, lice-field at the border of Lake Ranaii, 
560 m alt., 6 II 1929, G-einian. Limnol. Sunda Exped. BSa.'J (Bu-Mus), type. 
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Java : B ti i t e n z o r g, Builenzorg, in riee-fields near the Tjisadani, 1929, 
VAA SraiSNis s.n. (Bz). ■ 

Eemarks. is at once recognizable by its uni- 

formously two-furcate branchlets. Filarszky states (1934, p. 706) that 
it has the habit of N, Leibergii, but as the type consists of some small 
■fragments only this cannot be ascertained. FiiiARSZKY writes (1. c, 
p. 706) : ’'Trocken- u. Formol-MateriarS but here a mistake must have 
been made. The dried specimens, preserved in two separate covers, 
both labelled by Dr Filarszky himself ''N. Mpartita iinmistakebly 
].)elong to GJiara hydropitys var. indica. The formalin material, on the 
other hand, is not dated 27 I 1929 as is published, but 6 II 1929, and 
is mixed up with N. acuminata. On account of these facts there remain 
Init very small fragments from the type proper. 

Another inconsistency is found in the description, in which Pilarszky 
says: “Die fertilen Strahlen bilden reine Kopfchen {l)iffusae)'\ The 
condition of the fertile whorls being contracted has to be named 
’’Congestad^. The few branchlet-whorls extant in the formalin material 
are not much contracted and this is the case too in Filarszky\s little 
accurate fig. 1. 

From Buitenzorg I borrowed a specimen, collected l)y vax Steisnis, 
which in the lower parts is quite identic with the fragments of the type 
and in the upper parts shows a remarkable similarity in hal)it to pi. 71 
of N. muthnatae described by T. F. Allen from the Fiji Islamls (1887, 
p, 211). The branchlets of this plant are in the upper parts contracted 
into dense rounded heads, whereas in the lower parts they are diffuse, 
I think that in the type of hiparUta only the lower brancldets are 
preserved and therefore I have given above an emendation of the 

description of that species on account of the Buitenzorg plant. 

N. 7nuthnatae diiieTB from A. Mpnrtita in characters of minor im- 
portance, i. e. smaller gametangia, which are only developfsl at the 

ultimate free node. As I did not see the type of N. muthnatae I can- 
no.t decide to the identity of both species. N. Leibergn lias once 
and twice furcate branchlets and smaller oogonia. Ohara cteristics foi* 
N. bipartita B,Te t^e long ^ branchlets with dense cluslei's of 

fertile whorls and the NoEDiSBEDT-markings. 

Ecology. N. bipartita is a small gTaceful plant, frecpumtly 
densely covered with clay and epiphytie green algae. It gi'ows in 
clusters in riee-fields, mixed up with A. a 

Distribution. Between 5^N, and 7°S.; Asia, Malaysia: 
Sumatra, Java. 
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11. Nitella pseudoflabellata A. Braun" apud Nobdsteut in Act. 
Univ. Lund. 16, 1880, p. 6; id. in wk Martens, Die Preuss. Exped. ii. 
O.-Asien, Bot, Th., 1866, p. 143 (nom. tant) — Nitella miiaosay Nitella' 
pseAidoflahellata f. austroMana, i. miicosa, var. imperictlis, var. 'ranius- 
cula, YSiT. r amus cilia i. testa-glab?^a; ef. varieties. 

Plant monoecious, elongated, 20-~-30 cm high, dark-green, sometimes 
brown by covering with clay. Stem slender to- moderately stout, 385— 
700/1 in diam. Internodes 1- — 3 times the length of the branchlets. 
Sterile Immchlets 6—S in a whorl, frequently only forming the lower 
whorls, somewhat more rigid and divergent than the fertile branchlets, 
(2— )3( — 4) times furcate, e. 2.5 cm long, primary rays V2 — the 
length of the entire branehlet, secondary rays (4 — )5(— 7), tertiary 
rays 5 — 6, sometimes some of them divided into 4 — 6 quaternary rays, 
very rarely 2 — 3 quinary rays occur. Fertile branchlets 5 — 7 in a whorl, 
1.2— 1.7 cm long, in the lower and older whorls similar to the sterile 
ones, in the younger upper whorls more compact, forming loose heads, 
3( — 4) times furcate, primary i'*ays up to 1 cm long; secondary rays 
5 — 7 which are usually all again furcate into (4— )5( — 6) tertiary rays, 
of which sometimes some give rise to 4 quaternary rays, exceeding the 
tertiary rays in length; young fertile whorls enveloped in mucus or 
mucus not present at ell. Dactyls 4— 5, of equal length, very uniform, 
two-celled, basal cell very large, 500 — 800 y long, 95— 120 y wide, cylin- 
drical with a rounded distal end, ultimate cell usually conical, some- 
times awl-shaped, 40 — 80 /a long, 30—40 /x wude at base, cf 9 
garnet angia at the same free nodes, but, since the antheridia are earlier 
ripe, the oogonia are frequently seen alone; usually lacking at the 
first node. Antheridia solitary, strictly terminal on a basal node-cell, 
sometimes hardly visible, sometimes 60 y high, 200 — 300 in diam. 
Oogonia solitary, on a basal node-cell, which is less high than the 
antheridial one, viz. c. 45 y, 375 — 465 /x long (inch coronula), 320 — 355 ji 
wide; spiral-cells showing 7- — 8 convolutions; corowZa small, 30 — 55 /x 
high, 45— 60 /j, wide at base, individual cells convergent, persistent ; 
00, spores golden to dark chestnut-brown, 290^ — 350 y long, 235 — 270 /x 
wide, with 6 — 7 ridges; out c/r me7nb7^ane thin, light-biwn, translucent, 
tubereulate with little, more or less closely set warts, on a dotted or 
granulate background, or being somewhat spongy. 

Remarks. Nitella psendoflabeTlata very much resembles N. mu- 
cronata, but there are some characters by which it can be recognized 
at once: 1. the dactyls are always two-celled and of equal length; 
2. the number of rays at the second and ultimate furcations is 4 or 
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more ; 3. the primary ray is elongated and as long as, or longer than 
half the iengtli of the entire branchlet; 4. the dactyls are always 
longer than the secondary and tertiary rays. 

Ax 3 HAR 1 u.r & Kundu (1937, p. 7) regard the absence of gametangia 
in the first furcations of the branchlets as another characteristie for 
N. pseudoflaheUata. In the type, however, I noticed gametangia at the 
first furcation. 

As is pointed out under V. flagelliformis that species and N, pseudo^ 
flabellata were formerly confounded (cf. Braun & NoRnsTEiyr, 1882, 
p. 54). Some specimens, which unmistakebly belong to N. jysendoflabeU 
lata being monoecious, may therefore bear on the label the name of 
flagelliformis written by Braun, 

It may not be superfluous, I think, to give a review of the 
history of N, pseudoflaheUata. The name pse/udoflahellata was published 
by Braun in 1866 (p. 143) concerning a plant collected near Loemar 
in W. Borneo; a description, however, was only published in the 
”Fragmente“ of 1882 (p. 54). Here, Braun mentions gymnocephalous 
plants from four localities and moreover the Loemar plant as belong- 
ing to a newly created variety mutila. 

In the meantime Nordstedt described two plants from New Zea- 
land (1880, p. 16) which he named N. pseudoflaheMata forma mucosa 
on account of the fertile whorls being enveloped in mucus. According 
to the International Botanical Rules one of these plants is now the type 
of iV. pseiidoflabellata and not the gymnocephalous plant from Loemar. 

In an article on the Okaropligta of Ceylon, Groves (1922, p. 100), 
gave Nordstedt ’s form mucosa specific rank under the name of 
N. mucosa^ though it is obvious from the above cited notes that this 
name is invalid. 

In completing this review I must still add, that NoRDSTKirr disting- 
uishes in 1889 (p. 24) a new form., australianaj on account ol a 
deviating decoration of the oospore membrane, and T. P. Aja.kn (1898, 
p. 77) distinguished two more new varieties both occurring in Ja])an, 
one with the fertile heads enveloped in mucus, i. e. imperialis and one 
without such a mucous cloud, i. e. rafrmscula. 

Surveying the whole it is in full agreement with the International 
Botanical Rules that the plants with the fertile whorls enveloped in 
mucus must bear the name pseudoflabeMata^ if they are to 1)0 con- 
sidered a separate species at all. However, I cannot share tliis opinion 
as the specific importance of the features: mucus or 3 io mucus, is a 
too insignificant one, and that of the decoration of the o(»s|)ore mem- 
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brane likewise. I thei*efore unite the gioeoeephaloiis plants into the 
variety mucosa, and the gymnocephalous ones into another variety, for 
which the name mutila is the correct one, as there is no essential 
difference between the plant from Loemar and the other speeiiiieiis 
cited in the ”Pragmente^^ (cf. below under the var. muUla). 

E c 0 1 0 g y, Cf. under the varieties. 

D i s t r i b u t i 0 n. Between 35^ N. and 44° S., occurring in Japan, 
China, India (incl. Ceylon), Indo-China, Malaysia, various parts of 
Australia, New Caledonia and New Zealand. 

var. a mucosa (Nordsteot) Bailey, Compreh. Cat. Queensl. PI, 
1909, p. 678 — Nitella pseudoflahellata A. Br. f. mucosa Nord- 

S'TEUT in Act. Ilniv. Lund. 16, 1880, p. 16; Braun & Nordstedt in Abh. 
Ejon. Akad. Wiss. Berlin, 1882, pp. 12, 56 ; T. P. Allen, Charae. America 

I, 1888, p. 46 {mm. tant.) ; Nordstedt in Act. Univ. Lund. 25, 1889, 
pp. 10, 11, 25; id. in Proc. Roy. Soc. Yict., N. S., 31, 1918, p. 3 {no7n. 
taut.) — Nitella pseudoflahellata A. Br. ex Ridley in Journ. Straits 
Branch R. A. Soc. 80, 1919, p. 163 — Nitella ^nucosa (Nordstedt) 

J. Groves in Journ. Linn. Soc., Bot., 46, 1922, p, 100; J. Groves in Journ. 

Linn. Soc., Bot., 46, 1924, pp. 361, 366; Groves & Allen in Proc. Roy. 
Soc. Queensl. 46, 1935, pp. 41, 44. — ? Nitella pseudoflahellata A. Br. 
var. T. P. Allen in Bull. Torr. Bot. Cl. 25, 1898, p. 78. 

Illustrations. Norbstedt in Act. Univ. Lund. 25, 1889, f. 12; 
T. P. Allen, Contrib. to Japan. Charae. 1898, unnumbered pi. (var. 
imperialis) ; the pres, paper, f. 7a. 

Plants having the fertile whorls enveloped in mucus. Outer 7nem- 
hrane tuberculate with small closely set warts of c. 2 ft height, in more 
or less distinct rows which are perpendicular to the ridges; if seen from 
above and at low magnifications it looks granulate. 

Malay Peninsula: Malacca, Kuala Lumpur, in a pond, 23 II 1919, 
Bijekill, St. of Selangor 4427 (Si); ibid., Galaiig*, in ditches, 1899, Ridley 10827 
(K, Si) ; Singapore, vSingapore, Cluny lake, I 1923, Holttum s.n. (no 10016?) 
(Si); ibid., Gardens lake, VI 1937, Pestava s.n. (L). 

Sumatra: A t j e li & D e p e n d., Perapat, in a quiet bight of Lake Toba, 
rooting at a depth of c. 2 m, 906 m alt., 27 V 1923, Lorzing 10115 (Bz). 

Java: Pekalongan, Tegalpandjang, G. Bjaja, 2041 in alt., in a puddle, 
18 V 1931, VAN Steenis 4962b (Bz) ; P r i a n g a n, G. Papandajan, V 1931, van 
■SteenI'S 4962a (Bz).''. . 

Remarks. Both eharaeteristics of this variety are more or less 
dubious: the presence of mucus can only he stated with certainty 


Batlev writes instead of mucosa. 
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ill yoiingv fresli plants or when they are preserved in fluid, and the 
opinions concerning the decoration of the inem bin ne differ moin or 
less. Noeustedt writes (1889, p, 10) that the membrane is closely set 
with prickles of 2~-6 /x length and refers to the membrane of iY. ca'pitata 
where the w^arte are hyaline and only visible from the side. When 
seen from above the membrane of var. mucosa seems to be granulate. 

Now Groves described in his Ceylon plants (1922, p. 100) the outer 
coloured membrane as granulate. According to Groves & A'llen (1935, 
p. 45) the membrane was drawn by Bubixick Webstor, who depicts the 
type as tuberculate with a tendency to form lines. 

The gioeoeephalous var. imperialis of T. F. Alben (1898, p. 78) 
has the membrane covered with a: close felt of fine hairs. 

In agreement with the foregoing, the opinions differ about the 
membrane of var. niutila. Nordstedt (1889, p. 10) quoted the membrane 
as somewhat spongy, but in the same publication (p, 24) this author 
distinguishes a form having a somewhat spongy membrane, 

but closely set with little prickles of c. 1.5 — 3 y length. G. 0. Allen (1937, 
p. 155) remarks about the spongy membrane that this is no doubt a 
case of felting which obscures the true decoration. Groves in his study 
on the Ceylon plants (1922, p. 99) describes the membrane as im- 
perfectly reticulate with about 6 large meshes between the ridges. 

In Groves & Allen (1935, p. 45) the membrane is cited as being 
granulate. T. F. Allen distinguishes in his gymnocephalous var. ♦ 
ramicsoula (1898, p. 79) two forms, one with the membrane marked 
by faint granules in very low relief, the tops of the ridges being 
dotted with more prominent granules irregularly disposed, almost as 
if toothed, and another form distinguished as f. teskinglahra with the 
coloured membrane perfectly smooth. 

In this connection I studied the ”NoRnSTEi>T-markings'' of the two 
varieties, and I must state that in both varieties a granulate membrane 
may occur. Fig, 7e of this paper shows the membraue of the Java s[)ecimen 
of herb, van den Bosch, but it is not different from thosi^ of the 
specimens of Malay Peninsula, Kidley 10827 and Holttum 10016 wliieh 
belong to mucosa. The type specimen of vax. mutila ( Lo<‘mar) is 
represented by figs. 7?; and c, which show small, more or less scattered 
tubercles of c. 1 g height on a granulate or dotted backgroimd. In the 
specimens from Amboina and Chittagong (Bengal) the tu])( 4 *cles have 
the shape of press-buttons (ef. f. Id): 

As the type of var. mucosa was not at my disposal, I studied the 
specimens from Malay Peninsula determined by Groves as N. mucosa. 
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As already stated these specimens have a granulate iiieiiibrane. Pig. la 
depicts the outer membrane of the Java specimen collected by van 
Steenis (4962a), it shows closely set warts of c. 2 /x length which are 
perpendicular to the ridges. 

Ecology. In lakes, creeks and pools, immediately below the sur- 
face of the water. Eipe oospores are found from January to May. 

1) i s t r i b u t i 0 n. Between 45° N. and 44° S. ; Asia, M a 1 a y- 
si a: Malay Peninsula, Sumatra, Java. Moreover in lit: fJapan, T. 
P. Allen (1898, p. 78) ; C e y 1 o n, Groves (1922, p. 100) — Australia, 
Queensland, Bailey (1909, p. 678), Groves & Allen (1937, p. 44) ; 
Viet o r i a, Nordstedt (1918, p. 3) ; New Z e a 1 a n d, Nordstedt 
(1880, p. 16; 1889, p. 25). 

var. /3 mntila A. Braun in Abh. Kion. Akad. Wiss. Berlin, 1882, 
p. 56 — Nitella pseudoflahellata A. Br. ap. Nordsteot in Act. ITniv. 
Lund. 16, 1880, p. 6; Braun in von Martens, Die Preuss. Exped. n. 
O.-Asien, Bot. Th., 1866, p. 143 {nom. tant.) ; id. in Abh. Kbn. Akad. 
Wiss. Berlin, 1882, pp. 12, 54; T, P. Allen, Charac. America 1, 1888, 
p. 45 {nom. tant.); Nordstedt in Act. Univ. Lund. 25, 1889, p. 10; 
i>E WiLDFALVN, Piodi*. PI. Alg. Ind. Neerl., 1897, p. 31; id., Suppl. e. 
Tabl Stat, 1898, p. 98; T. P. Allen in Bull. Torr. Bot CL 25, 1898, 
p. 77 ; DE WiLDEMxiN, Alg, PL Buitenz., 1900, p. 377 ; Nordstedt in 
Proc. Eoy. Soc. Victoria, N. S., 31, 1918, p. 3 (worn, tant.) ; J. Groves in 
Joiirn. Linn. Soe., Bot., 46, 1922, p. 98; id., id., 1924, pp. 361, 366; 
Mioula in Hedwigia 70, 1930, p. 212 ; Pilarszky in Arch. HydrobioL, 
1934, Suppl. Bd. 12, Trop. Binnengew., Bd. 4, p. 713 ; Groves & Allen 
in Proc. Roy. Soe. Queens!., 46, 1935, pp. 41, 44; Agharkar & Kundu 
in Journ. Dep. Sei., N. S. 1, 1937, pp. 3, 6 — '1 Nitella psendoflahellata 
A. Br. ap. Nordstedt f. australiam Nordstedt in Act. IJniv. Lund. 25, 
1889, p. 24 — f Nitella pseudoflatellata A. Br. ap. Nordst. var. 
rmiuscula T, P. Ai..len in Bull, Torr. Bot. CL 25, 1898, p. 78 — 
Nitella pseudoflahellata A. Br. ap. Nordst. var. ramnscula T. P. Allen 
f. testa-glabra T. P. Allen in Bull. Torr. Bot. CL 25, 1898, p. 79 — 
Nitella sp. nov,! G. yon Martens in Proc. Asiat. Soc. Bengal, 1870, 
p. 183. 

I I 1 u s t r a t i o n s. T. P. Allen, Contrib. to Japan. Charac., 1898, 
two unnumbered pL (var. ra-mi^m^Za) ; Agharkar & Kundu in Journ. 
Dep. Sci., N. S., 1, 1937, pi. 3, figs. 1—5; the pres, paper, figs. 75— e. 

Pla 7 its having the fertile whorls not surrounded by mucus. Oospore 
inembrane showing scattered tubercles of c. 1 /a height on a dotted or 
granulate background. - 
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INim: Geyloia, Taprobane, along the road bet weeif Kndenama and 

Kandyducentem, 24 I 1862, I^riissian Exped. to E.-Asia, Wiciil’ru 2700 (B) ; 
E. -Bengal, Cliittagong, no date, Ho^OKEii & Thomson s.n. (Bj. 

Ini>o-Ghina: Tonkin, rapid' in the river between lA)ch-()iian and Ouoiibi, 
2 XI 1885, Balansa 17 (K). 

MAI.AY Peninsula; Pahang, Telok Sisik, Kiiantan, in a pool of brown 
peaty water, 4 XII 1924, Bukoiill, Singapore field no 17347 (Sij. 

Suaiatea: Tapanoeli, in rice-fields in the vicinity of Lake Toba, 
1100 in alt., XII, no year and collector's name (iDrobably JuNirHiTjiN) (L),* ibid., 
in a large pool on the moor of Hoetagindjang, south of Lake Toba, 1500 in. 
alt., 3 IV 1929, Genman Liinnol. Sunda Exped. TH 1 and TH 13 (Bu-Mus), badly 
preserved, therefore identification not certain. 

Java: B a t a v i a, Batavia, no date, JuNoi-ruiiN s.n. (B); id., near Batavia 
and Anjol, at the border of a swamp, III, no year, Junohuiin s.n. (L); Pasar- 
minggO'e, X 1930, Geneesk. Dienst v. Malaria Bestrpd. s.n. (Bz) ; P r i a n g a n, 
in a ditch along the road to G. Meganiendoeng, 1350 m alt., no date, KVrz 123 
(B, K); ibid., W.-Priangan, Sitoe Goenoeng, c. lOOO m alt., in the hike, 19 XI 
1933, VAN' STEiENiis 5683 (Bz); ibid., Telaga Patengan, in the lake, no date, 
jTjNerHU'HN s.n., herb. VAN den Bosch (B, L). 

Borneo: W. Division, Loemar, between Mont rado and Sambas, 30 III 
1863, E. VON M.ARTENS s.n. (B), type of N. ‘pseudoflahellata yht, mutila. 

Amboina: Amboina, in the lake of the Government's garden, 1828, 
ZlPRELlUiS s.n. (L), mixed with CJiara oofallina. 

XErv Guinea; P a p u a, at base of the Ron na falls, in a pool on exposed 
rock under continual spray, 270 ni. alt., 27 V 1935, Care 12380 (B, L). 

Remarks. The only peculiarity of variety mutila is the absence 
of mucus surrounding* tlie fertile whorls. Braun established this variety 
on account of its being not more than twice furcate. After my having 
studied the type I stated that many of the branehlets are three and 
even four times divided. Therefore, these plants are quite identic with 
thase from Java, China and Bengal cited in the ”Pragmerite'' (1882, 
pp. 54 — 56). It is much variable in habit. 

The decoration of the oospore membrane is discussed under var. 

PlltCOSd. 

Ecology. Ill lakes, rivers, pools, rice-fields, swamps, and ditches, 
usually not together with other Charophyta; only Cham coruIHna and 
C. Bmunii were found growing together with it.. The label of the 
specimen from the Toba lake has, in addition, tlie following notes: temp, 
of surface 27''.5 C., pH 5.5, eonductivity 0.06 . ICH. S|)ecinitms witli 
ripe oospores are found from October to June. It ])roba])ly prefei's 
mountainous aioas. 

Distribution. Between 35"^ N. and 38"^ S.; Asia, India; 
I n d o-C li i n a; M a 1 a y s i a: Malay Peninsula, Sumatra, Java, 
Borneo, Amboina, New Guinea. Moreover in lit.: China, Brat^n & 
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Nore^tedt (1882, p. 55) ; Japan, T. F. Allen (1898,. p. 79, w, 
ramusc'iila) , Migula (1930, p. 212) — Aiustrallv, Q n e e n s I a n cl, 

Nordstedt (1889, p. 24, f. australiana) , Bailey (1909, p. 6) ; GrRovi^ 
&, Allen (1937, p. 44) ; i c t o r i a, Nor-lstedt (1918, p. 3). 

12. Nitella moniliformis Zanev., nov. spec. 

1 1 1 11 s t r a t i 0 n s. The pres, paper, figs. 2a — c. 

Planfa inonoica, gracilis, liiimilis, moniliformis, brunneo-viridis, ad 
15 cm alta. Gaiilis tenuis, 150 — 300/4 in diam. Int&rnodia quam ramiili 
l__2-plo longiora. Verticillonmi ramiili steriles fertilibus similes, capita 
formantes, e. 0.7 cm diam., pleriimque 4-, interdum 3- ad 5-fiircati, 
0.5 cm longi; radii primarii 6 — 7, longitudine % totiiis raniuli; radii 
secuiidarii 5 — 6 ; radii tertiarii 5—6 ; radii ciuaternarii 4—5 ; radii 
qiiintarii (dactjdi) 3—5. Bactyli plerumqiie 3 — 5, plus minusve 
aeciuales, bicellulati, eellula inferior 250 — 530 fx longa, 35—55 fx lata, 
cylindriea, apice rotundata, eellula superior acuminata, 35—70 fx 
longa, basi 8 — 17 fx lata, et Q gametangia ad omnes furcationes 
posita, baud muco cireumfusa. Aniheyidia solitaria, terminalia, c. 180 /c 
diam. Oogonia 1 — 3 aggregata, ad nodos liberos posita, 240 — 270 jx 
longa (eoronula inclusa), 204 — 235 /t lata, striis (5 — )6; coronula per- 
sistens, eonnivens, 50 — 60/4 alta, basi 65 — 90/4 lata; oosporae aureo- 
briimieae, 180 — 225 /4 longae, 155 — 195 /4 latae, striis (4— )5; oosporae 
niemhrana tuberculata. 

Plant monoecious, graceful, delicate, remarkably moniliform, up to 
15 cm high, brownish green, not at all incriisted, in a dried state 
extremely felty. Stem very slender, 150- — 250 /x in diam. Tnternodes 
1 — 2 times as long as the braiichlets. Sterile and fertile branchlets 
similar, forming roundish dense heads of c. 0.7 cm diam,, 6 — 7 in a 
w4iorl, c. 0.5 cm long, frequently four, sometimes three to five times 
furcate; primary rays half as long as the entire branehlet; secondary 
rays 5 — 6, wliieh are frequently all forked into 5—6 tertiary rays; 
these are all again divided into 4- — ^5 quaternary rays, of which one 
or two have a fourth furcation with 3 — 5 uniform quinary rays. 

3— 5, always two-eelled, rigid, basal ceil 250—530/4 long, 35 — 
55/4 wide, cylindrical, rounded at the apex, upper cell conical, some- 
w4iat curved, 35 — 70 /t long, 8—17 /4 wide at base. (J' md Q gametangia 
sessile, at all free nodes c)f the branchlets, not enveloped in a mueoiis 
cloud, Antheridia solitary, terminal, c. 180 /4 in diam., earlier ripe 
than oogonia. Oogonia 1 — 3 together, when young globular, 240 — 270/4 
long (incl. coronnla), 204 — 235 fx wide; sfiiral-cells showing (5 — )6 
convolutions ; coronula persistent, 50— 60 /4 high, 65^ — 90 /4 wude at 
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base, individual cells strongly connivent; oospores bright golden-brown, 
180—225 p long, 155— 195 p, wide, with (4— )5 ridges; outer memhrane 
tubereulate, the bases of the rather large tubercles being joined by 
nieans of small threads. 

Java: W. Priangaiij Tjitibo, Tjidadai), 1000 lu alt., nluiiidaiit in rive- 
.ficlds and swamps, 21 11 1917, Bai-chuizen van ben Brink 2r)S(i (Bzj, ///pr. 

Eemarks. This small, graceful, and when dried, felty species, 
is at once recognized by its moniliformoiis habit. Its most striking 
features are the aggregated oogonia and the tubereulate oospore mem- 
brane, which were not yet known from any monoecious species of the 
strictly bicellulate macrodactylous group. N, moniliformis resembles 
N. hcdracJiosperma and small forms of N, tenuissima (var. hys- 
wides), but differs from both in the above cited charaeters, and, more- 
over, in the higher degree of furcation of the hranchlets and in the 
fertile first node respectively. 

Ecology. ”Below the surface*^ of the water, in ’’rice-fields^^ 
and ”swamps“, are notes given on the herbarium label. Ripe oospores 
are found in February. 

Distribution. On 7° S. ; Asia, Malaysia: Java. 

13. Nitella batrachosperma (Reichenbach) a. Bkaun in N. Benksehr, 
Schweiz. Ges. Naturw. 10, 1849, p. 10 {norn, tmit.); id. in Cohn^s Krypt. FI. 
Schlos., 1876, p. 400; Braun & N'ORBiSTEBT in Abh. Ivon. Akad. WUss. Berlin, 1882, 
pp. 12, 66; J. Groves in dourn. Linn. Soc., Bot., 46, 1924, pp. 362, 367 ; G. O. Allen 
in Joiirn. Bombay Nat. Hist. .Soc. 30, 1925, p. 597; id. in Journ. Ind. Bot. 
Soc. 7, 1928, p. 58, text-fig. 6; .Pal in .Journ. Burma. .R»*s. Soc. LS. 1929, ]), ,113 
(nom, taut,); id. in Journ. Linn. Soc., Bot., 49, 1932, pp. 64, 71. — Chant 
latrachosperma REiciiENBiVCH, Iconogr. Bot. 8, 1830, pi. 794; id., FI. Germ, exsicc., 
1830, p. 148 — Nitella confervaeea A. BraiTN, Gonsp. syst. Charac. eiirop., 1867, 
p. 2; .Braun & AmirnsTEOT in Abh. Ivon. Akad. Wiss, Berlin, 1SS2, pp. 12, 64; 
Hy in Bull. Soc. bot. Franco 52, 1905, p. 94. 

Flant monoecious, extremely small .and delicate, c. 5 cm high. Intrrttodfs 
1 — 4 times the lougtli of the branehlets. and fertile hranchfet^i similar, 

8 ill a whorl, twice, occasionally thrice furcate; secondary rttys 4 — 6. DaetijlH 
3 — 7, uniformly two-celled, frequently more than half the length of the entire 
branchlet. ^ and Q y am et angia thQ first and occasionally at the st'cond 

branchlet-node, sometimes enveloped in mucus, solitary. AirlherUliu 175 — 20n y. 
ill diam. Oospores dull yellow-brown, 225— 300 long, with 6 — 8 ridges. Meinhrain 
at first finely granulate, subsequently reticulate. 

Remarks. Bi.fferent from the closely allied Nitella gracilis am! A. Cnuissima 


p The literature here numtioned concerns only the area umit*r discussion; 
an extensive list of publications, illustrations and synonyms (not siyn by the 
author) is to be found in Mioula (1897, pp. 182, .184) and in Grovms Sc Bri.uxMv 
VitoSTER (1920, XB 124). 
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by tlie iinifoniily two-eelled daetyls^ and from N.. moniliformis and pseudo- 
flahellata by tlie less furcate branclilets. No Alalaysian specimens examined. 

Ecology. Ocemrriiig in shallow pools on very fine mud and on decaying 
filamentous algae. 

B i s t r i 1) u t i o n. Between 43° N. and 30° S. ; EuTiOPE -- Asia, India: 
Gangetic Plain, Groves (1924, p. 367), G, 0. Allen (1925, p. 597); Burina, Pal 
(1932, p. 71); Japan — N. America — Australll 

14. Mtella dictyosperma H. & J. Groves in Journ. Linn. Soc., Bot., 33, 
1898, p. 324, pi. 19; id. in Urban, Syrnb. Antill. 7, 1911, pp. 30, 35; Pal in 
Journ. Linn. Soc., Bot., 49, 1932, pp. 64, 74. 

Plant irionoeeioiis, slender. somewhaf exceeding the braiiehlets in 

length. BrafwJitets 6 in a whorl; sterile Immchlets twiee furcate, secondary rays 3; 
fertile Imimdilets 2 — 3 times furcate, secondary rays 3 — 4. Dactyls 3, usually 
one of them abbreviated; two-celled. ^ and Q ga7netan,gia together at the 
second and third branchlet-nodes, solitary, not enveloped in mucus. Antheridid 
270 — 300 y in diani. Oospores browui, c. 280 y. long, with 6 ridges. Memibrane 
reticulate. 

R e m a r k s. Akin to Nitella oUg^ospwa, but different in having all dactyls 
elongated except occasionally one. No specimens examined. 

Ecology. In ponds and canals. 

Distribution. Between 17° N. and 15° N.; Asia, India: Burma — 
America, C. Am.: Antigua, Guadeloupe. 

15. Nitella flagellifera Groves & Allen in Journ. Bot. 65, 1927, p. 337; 
G. 0. Allen in Journ. Ind. Bol. Soc. 7, 1928, p. 59, pi. 4. 

Planit monoecious, medium-sized. Internodes not much longer than the 
bx*anchlets. Sterile and fertile hr nnehlets similar, 6 in a whorl, thrice furcate, 
up to 8 cm long; secondary rays 6. At the first tw^o branchlet-nodes an accessory 
fertile branelilet is produced. Dactyls 3—4, two-eelled. ^ and Q gametangia 
together at the second and third branchlet-nodes, not at the first one or at 
the bast‘ of the whorls, solitary, not enveloped in mucus. Antheridia c. 250 y 
in diam. Oospores dull orange-yellow, c. 325 y long, with 7 ridges. Membranie 
imperfectly retieulate. 

Remarks. The outstanding fea.tnre of this species is the production of 
a separate little fertile branchlet at the first and second branehlet-node of the 
stem-whorls. No specimens examined. 

Ecology. In a pond, in the early cold season. 

D i s t rib u t i o n. 30° N.; Asia, India: Gangetic Plain. 

16. Nitella patula GrovIes & Allen in Journ. Bot. 65, 1927, p. 338; 
G. O. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 59. 

Plant monoecious, rather large. Sterile and fertile branclilets similar, 6 in 
a whorl, 3 — 4 times furcate; secondary rays 6 — 7. Dactyls two-celled. 

^ and Q gametangia together at the second and third branchlet-nodes, solitary, 
not enveloped in mucus. Antheridia c. 275 y in diam. Oospores light-brown, 
c. 375 long, with 7 ridges. Membrane finely and regularly granulate. 

Remarks. Distinguishable from the closely allied Nitella fnreata by having 
solitary oogonia and a larger number of furcations, and fi'om N. oligospira l)y 
having a granulate oospore membrane. No specimens examined. 
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Ecology. In tlie open middle portion of a small pond snrroiinded. by 
<lemse masses of ruslies, and drying np rapidly between the rainy and cold seasons. 

Distributiou. 30“ N.; Asla., India: Gangetie Plain. 

17. Nitella leptodactyla X GroTES in Journ. Linn. Soc., Bot., 46, 1922, 
in 99, pi. 65 id. in Journ. Linn. ; Soc., Bot., 48, 1928, p. 132 (ear. mrfjcu^poni) ; 
G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. r>7; Zaneveld in Bliiinca M, 1939, 
p. 3S1 (var. megaspora). 

Flmit monoecious, slender, up to 30 cm high. Internodes 2“— 0 tinnns the 
length of the branchlets. Sterile and fertile hranchlets similar, 6 — 7 in a. whorl, 
2 — 4 times furcate; secondary rays 7. Dactyls 3 — 5, twomelled. ^ and. Q 
ga meta figia togeihex at the second and third branelilet-nodes, sometimes enveloped 
in mucus, solitary. Antlteridia c. 225 jm in diam. Oospore.^ reddo-owuish. lilack, 

e. 228 fj. long, with 7 — ^8 ridges. Mem'brane granulate. 

Remarks. Characterized by the sterile first node, the granulate oospore 
membrane and the number of secondary rays, and thereby distiiigiiishable from 
V. pseudo flahellata and its near allies. The var. megaspora was collected in 
Madagascar only and has oospores of 275 — 400 p length. No specimens examined. 

Ecology. In a pond, in November. 

Bi s t r i b u t i 0 n. Bet'ween 30° N. and 20° B.;, Asta, India: Gangetic 
Plain; Ceylon — APiriiCA, Madagascar. 

18. Nitella Wattii J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 361, 

pi. 36. ' 

Plant monoecious, slender, c. 20 cm high. Internodes 1 — 3 times the length 
of the hranchlets. Sterile and fertile hranchlets similar, 6 — 7 in a whorl, 3 — 4 times 
furcate; secondary I’ays 6 — 7. Dactyls 5 — 6, imi.formly two-cadled. and Q 

gametangia together at the second and third bran(:ddet-mjil{\^, solitary, euvc'loped 
in mucus. Antheridia c. 225 // in diam. Oospores chestnut -Ijrowm e. 200— -225 y 
long, with 7 — 8 ridges. Memhrane with vermiformous decoration. 

Remarks. The outstanding features of this species are the nm.H|ual length 
of the branchlets in the same Avhorl, and the niuch ubbrt'viated penultimate rays, 
surpassed by the clusters of dactyls. No specimens examined. 

Ecology. Unknown. 

B i s t r i b 11 1 i 0 n. On c. 25° N. ; Asia, I a d i a : Gangcdie Pin i n. 

19. Nitella oligospira A. Beaun in Monatsbei-. Kon. Akad. Wis-s. 
Berlin, 1858, p. 357; id. in Zeller in Joiirn. Eoy. As. Soe. Bengal, 2, 
1873, p. 193; id. in Abli. Kon. Akad. Wiss. Berlin, 1SS2, pp. 13, 67; 
T. F. Allex, Cbarac. America 1, 1888, p. 47 (worn, tant.) ; Xorostedt 
in Hedwigia 27, 1888, p. 194; id. in Act. Univ. Lund. 25, 1889, p. 11; 
id. in Proe. Roy. Soc. Viet., N. S., 31, 1918, p. 3 (nom. tani.) ; J. (tRoves 
in Journ. Linn. Soc., Bot., 46, 1922, p. 100; id. in Jouni. Linn. Soc., 
Bot, 46, 1924, pp. 362, 368; Pal in Journ. Burma Res. Soc. 18, 1929, 
p. 113 {mm. tant.)- Mioula in Hedwigia 70, 1930, p. 213; Drxrr in 
Journ. Ind. Bot Soc., 10, 1931, p. 205; Agilarkar & Kr.\Dn in Journ. 
Bop. Sei., N.S., 1, 1937, pp. 3, 7 — NiteUa oligoapira f. amtraliam, 

f. gemiina, var. australiensis; Nitella javanica; cf. formae. 
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Illustrations. Braun- & Nordstedt in Abk Koii. Akad, A¥iss. 
Berlin, 1882, pL, 2, figs. 50—52 ; AonARKAR,. & Kundu in Joiirn. Dep. 
Sci., xM. S. 1, 1937, pi. 3, figs. 15—18. 

Plant monoecions, greyish to bright-green, lax, c. 25 em high. Stem 
rather slender to moderately stout, 320—380 ^ in diam. Internodes 
0.5 — 3 times the length of the branchlets. Sterile hrancMets 6—7 in 
a whorl, c. 1.5 em long, rigid, spreading, (2—) 3 (—4) times furcate; 
primary rays — V- as long as the entire branchlet; secondary rays 
4—5; tertiary rays 2 — 3 of which 1—2 are again forked with 1—3 
quaternary rays. Fertile hrancMets 5—7 in a whorl, tufted, 2.5—3 em 
long, 4( — 5) times furcate; primary rays Vs the length of the branch- 
let; secondary ra3^s 5 — 7; tertiary rays 3 — 4, most of them again 
furcate into 2 — 3 quaternary rays; sometimes 1—2 of these give rise 
to 1 — 2 quinary rays. Dactyls 1 — 3, two-celled, varying in length, some 
are very short, others very long, lower cell cylindrical, 45 n wide, 
extremely variable in length, rounded or truncate at apex ; ultimate 
cell conical, 55—130 ji long, 25 — 40 n wide at base, acuminate, cf and Q 
gametangia sessile, at all and the same free nodes, the ultimate one 
sometimes excepted, viz. when all dactyls ai*e abbreviated ; not enveloped 
in a mucous cloud, solitary. Antheridia, terminal, 208—310 n in diam. 
Oogonia lateral, 384—560 long (inch eoronula), 365 — 460 ^ ^vide; 
s^nral-cells showing 7—8 convolutions; eoronula 30— 40 /a high, 27 — 38 /x 
wide at base, persistent, the cells of both rows equal in length; 
oospores light-brown, 260 — 400 y long, 215 — 365 jjl wide, with 6 — 7 broad 
ridges; mm&mie reticulate. 

B e m a r k s. Nitella oligospira is a rather variable species es- 
pecially with regard to the length of the dactyls, the furcation of the 
branchlets, and the size of the ripe oospores. Formerly Braun combined 
this and the nearly related species (ef. our key) under the name of 
Nitella poly glochin sens, lat, (1882, p. 13). The special features of 
N. oligospira are the solitary oogonia,. the short, persistent eoronula 
(tlie upper rew of cells as high as the lower one), and the dactyls 
having proportionall}' few short cells. The ultimate node is not alwa^^'s 
sterile, as is mentioned by GRO^nES (1924, p. 362) in his key for the 
Indim Gliaroplkyt^^ In studying the types of the forms distinguished 
by Braun, it became obvious that this author used to classify a plant 
under this species, in all those eases, in which abbreviated dactyls, 
however few’', were extant. 

As will be seen below, I share Braun’s opinion in distinguishing 
the forms javamca and hidica although transitional specimens occur, 
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e. g. the Javanese plant from Mad jap ahit. The fom mistraUana of 

Nordstedt has probably to be united \vith f.^ and t genuina 

of Norustedt (which name was only published in the key of Nordstedt 
in the ’’Fragmented — 1882, p. 13 — and in T. ¥, Uaxm- 

lation thereof — 1888, p. 47 — ) with f. javanica, but not having seen 
the types I should prefer to reserve judgement. The variety Wrightii, 
also distinguished by Braun, is not mentioned in Niordstedt’s key and 
from the descriptions it seems to occupy an intermediate position 
between f. indica, with which the size of the oospores agree, and 

f. javanica, with which it has in common the number of bra.nchlet-’ 
furcations and the diameter of the stem. 

E c 0 1 0 g y. In small rivers, creeks, and holes in a small stream. 
Somewhat mountainous areas are preferred. 

Pal (1932, p. 51) gives for the seasonal distribution in Burma the 
months November to March, in which period ripe oospores may be 
found. In Salsette (Bombay), according to Dixit (1931, p. 205), ripe 
oospores are present from August to March. In Malaysia mature 
oospores were collected in July (cf. f. javmiica), and immature ones 
in February and August (cf. i. indica). 

Distribution. Between 35° N. and 28° S. ; Asia, India: 
India Deserta, Bengal, Ceylon; P e g ii; N i c o b a r I s 1 a n d s; 
Malaysia: Malay Peninsula, Java, New Guinea, cf. forms. More- 
over in lit. : Japan, Migula (1930, p. 213) ; ? C h i n a : Hongkong, ex 
Groves (1911, p. 36); India: Assam, Grovers (1924, p. 368); Burma, 
Pal (1932, p. 75) — America, N. Am. : Texas, Braun & Nordstedt 
(1882, p. 70, var. ; f Georgia, ex Grovrs (1911, p. 36); 

C. Am.: Cuba, Groves (1911, p. 36) ; Porto Rico, Nordstedt (1888, 
p. 194; 1889, p. 11), Groves (1911, p. 36) ; S. Am.: Venezuela; 
Caracas, cf. f. mdica, Braun (1858, p. 351) ; Brazil, cf. f. inddca --r 
A'prica, Comoro Islands, Braun & Nordstedt (1882, p. 68, 1 
genidna) — Australlv, Queensland, cf. f, indica. 

f. 1. javanica A, Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, 
pp. 13, 68; T. F. Allen, Charac. America 1, 1888, p, 47 {nom. tant.) ; 
Nordstedt in Act. Univ. Lund. 25, 1889, p. 11; de Wiedkiiax, Prodr. 
Flor. Alg. Ind. Neerland., 1897, p. 31 ; id., Suppl. ct Tal)]. Stat., 1899, 
p. 98; id., Alg. Flor. Buitenzorg, 1900, p. 375 — 2 Nitella oKgospira 
A. Br. f. genuina Nordstedt in Abh. Kon. Akad. WLss. Berlin, 1882, 
p. 13 {nom. tant.) ; T. F. Allen, Charae. America 1, 1880, p. 47 {nom. 
tant.) — Nitella javanica Hassicarl in herb. (B, Bz). 

Illustrations. Braxm & Norbstedt in Abb. Kon. Akacl. 'Wiss. 
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Berlin, 1882, pi. 5, figs. 133 — ^134; Nordstedt in Act. Univ. 'Lnnd, ■ 25, 
1889, f. 30, 1 31 {L genuma) i m. WiuymLm, Alg. Flor. Biiitenzorg, 
1900, f. 140. 

Plcvrits rather slender. Stem up to c. 500 /j, in diam. BrancJilets 
2—3 times furcate. Oospores (290— ) 330—350 /x long. 

India: Bengal, witlioiit exaxtt locality and date, com. 1869, Kukz 1930 (B). 

elAYA: Prian, gan, Geger Bentang, at tlie base of G. Gedeli, 1350 m alt., 
VII 1855, IlASiSKARL s.n. (B), type, in (Bz) is probably a duplicate from the 
type, as it lias a note by HasisIvUil: ’’Nitella javanica HssKL an Ch, poly dados 

R e m a r k s. In his type description Braun states that the branch- 
lets are only twice furcate. This is not quite correct as there are also 

thrice furcate ones. Braun gives 120 — 140 y as the size for the diam. 

of the antheridia, but these were probably not fully ripe, ripe anther- 
idia having a diam. of c. 260 y. 

The f. javanica is distinguished from f. indica in having smaller 
oogonia and fewer furcate branchlets, and from f. gemiina only in 
having larger oogonia, reason why this form most probably is to be 
regarded a synonym. The size of the oospores varies from 290 — 350 /x. 

D i s t r i b u t i o n. Between 25° N. and 13° S. ; Asia, India: 
Bengal; Malaysia: Java. Moreover in lit.: Ceylon, Braun & Nord- 
STEDT (1882, p. 69). 

f. 2. indica A. Braun in Al)h. Kon. Akad. Wiss. Berlin, 1882, 
pp. 13, 69; T. P. Aulen, Charac. America 1, 1888, p. 47 (?iom. tant.) ; 

Nordstedt in Hedwigia 27, 1888, p. 183 ; Gutwinski & Nordstedt in 

Bull Int. Ac. Sei. Craeovie, Cl Math. Nat, 1902, p. 578 — 1 Nitella 
oUgospira A. Br. f. axmtraMami Nordstedt in Act. Univ. Lund. 25, 
1889, p. 26 ; Groves & Auuen in Proe. Roy. Soc. Queens!., 46, 1935, 
pp. 40, 47 — N. oligospnra A. Br. var. anstraliensis Bailey, Comxireh, 
Gatal. Queensl. PL, 1909, p. 678. 

Illustrations. Braun & Nordstedt in Abh. Ivon. Akad. Wiss. 
.Beilin, , 1882, ■ pL 5, figs. 135 — 136., ■ 

Plants moderately stout. Diam. of the stem up to 880 /x. Branch- 
lets 3 — 5 times furcate. Oos2:iores 360— 400 /x long. 

India: I ii d i a I) o sort a, Lahore, rto date, com. 1869, Kniz 2721 (B). 

AIatay P.KNTNsrLA: Pegu, ICya Eng, 28 XII 1870, Kuiiz 3294 (B), type. 

N'iddbar, Islands: Island of Kamorta, in a little river in a grassy plain, 
IT 1875, Kraz 3918 fB), oospores ininiature. 

Java: Batavia, in the river Tjiliwoeng (on the label is Avritton: 
’’Tjaliiim-'V), 29 VIII and 7 IX 1877, DE LA BavInieRRE 674 (K), a sterile, robust 
speciimui, badly jireserved; K' e d i r i, Aladjapahit, (on the label ’’Alodjopait^ ), 
Avithoiit (late, Teusaianx s.n. fB, Bn-VIus, K). 
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New GUIN15A: Papua, Kanosxra, lioles in a small stream, in savaiinali wooi’.s, 
c. 150 in alt., 23 II 1935, Caer 11488 (B, L), sterile specimens. 

Eemarks. The plant of Madjapahit has the braneh lets thrice 
furcate, and the ripe oospores are 360 — 390 /x long. Nordstedt gives 
in his key their length in the form mdma as 390-~400 /x. Therefore 
the plant of Teysmann is a transition towards the smaller 
In most of the other specimens the oospores are, if any, immature, but 
on account of their habit and the number of furcations they are in- 
serted here. The Care specimen from New Guinea has a remarkably 
])right green colour and is much fixed to the sheet. 

Most probably Niorostedt's form mmtraliana and Bailey’s var. 
australiensis (the same plant, but it is cited as a variety and the 
name is differently written) belong to this form,. Though the plant 
has immature oospores, it has the usual number of furcations. 

D i s t r i b u t i o n. Between 30° N. and 28° S. ; Asia, I n d i a ; 
Nicobar Islands; Malaysia: Malay Peninsula, Java, New 
Guinea. Moreover in lit.: India: Bengal, Groves (1924, p. 368); 
Australia, Queensland, Nordstedt (1889, p. 26), B.ailey (1909, 
p. 678), Groves &; Allen (1935, p. 47). 

20. Mtella burmanica Pal in Journ. Linn. Soe., Bot., 49, 1932, pp. 65, 
77, pi. 12. 

Plant monoecious, up to 30 cm high. Jnternodes 2 — 4 tirnos the length of 
the branchlets. Sterile brancJdets large, 6 — 7 in a whorl, 2 — 3 times furcate; 
secondary rays 3 — 4, Fertile branchlets short, 5 — 6 in a whorl, 4 times furcate; 
secondary rays 6. Dactyls 2 — 3, two-celled. , ^ and Q gamrUmgki together at 
all branchlct-nodes and at the base of the -whorls, aggregated, not enveloped in 
niueiis. Antheridia 350 y in diam. Oospores golden-brown, 300 y long, with 6 ridges. 
Membrane not described. 

Remarks. Closely allied to the other brachydaetyloiis species, but 
characterized by the clustered oogonia and the fertile base of the whorls of 
branchlets. No specimens examined. 

Ecology. In road-side ponds; ripe oospores were found not earlier than 
November. 

Distribution. ISN^O'N.; Asia, India: Burma. 

21. Nitella tumulosa Zium?., nov. spec. 

Planta monoica, gracilis, cinereo-viridis, ad 25 cm alia, ('(iitlis 
tciiuis, usque ad 1000^ diam. Internodia V.-r-S-plo loiigitiidiiii' ramulo- 
rum. Verticillonim ramuli steriles fertilibns d.- simili's, normaliler 6, 
3 — 1-plo furcati; radii primarii elongati, tertia parte loiigitiidinis ioiins 
rami loDgi; radii secundarii normaliter 5—6; radii tertiarii 3 — 5; radii 
quaternarii 2 — 4; radii quintarii 3— 1. Dacti/li 3 — 1, bicelliilati, ecllnla 
inferiorc allantoidis, quam cellula superior Icviter cur\-ata coiiica pt‘r- 
multo longior. sessilia, ternnnalia, 230 — 355 diam. Oogonia 
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ad omnes nodos liberos posita, aggregata, 330—540 /x longa (eoroimla 
incliisa), 230 — 400 /x lata, striis 6 — 8, latissimis; coronula 40— 89 p. alta, 
basi 50 — 102 /x lata; oosporae luteo-branneae, 245 — 400 fi, longae, 225— 
320 /X latae, striis 5—6; oosporae memhrmut tubercnlata. 

Plimt monoecious, slender, of medium stature, up to 25 cm Mgli, 
greyish green. Stem moderately stout, up to 1000 p in diam. Inter- 
nodes in the lower parts Vs — 1, in the upper parts 1—3 times the 
length of the branehlets. Sterile and fertile branchlets ± similar, 6 in 
a whorl, 1 — 2 cm long, 3—4 times furcate; primary rays Vs as long 
as the entire branchlet; secondaiy rays* usually 5 — 6; tertiary rays 
3 — 5; frequently all furcate into 2 — 4 quaternary rays ; penultimate 
ra,ys normally longer than the secondary and tertiary ones and frequently 
all forked into 3—1 quinary rays ; all rays with exception of the ulti- 
mate one elongate, long and narrow. Dactyls 3—1, two-celled, some 
elongate, some very short, curved, inferior cell up to 1800 p long and 
c. 120 /X wide, cylindrical and tapeinng at the apex, which has the same 
width as the base of the ultimate cell; ultimate cell conical, curved, 
55 — 400 p long, 12 — 57 p wide at base, cf 9 gametangia produced 
at all free nodes, but rarely at the uppermost one and never at 
the base of the whorls, not enveloped in mucus. Antheridia solitary, 
strictly terminal, but sometimes seemingly lateral, 230 — 355 p in 
diam., earlier ripe than the oogonia. Oogonia 1 — 6 together, irregularly 
ripening, 330 — 540 /x long (inch coronula), 230 — 400 •wide, spiral-cells 
showing 6 — 8 convolutions ; coronula persistent, 40 — 89 p high, 50 — 102 p 
wide at base, individual cells of both rows small and of the same size, 
connivent, oospores bright-brown, 245 — 400 p long, 225 — 320 p wide with 
5—6 ridges; outer memlmme tubereuiate. 

Serna r k s. The present new species has much resemblance 
with Nitella orientaMs from Japan and Australia, but is different 
])y the tubereuiate oospore membrane (giving the impression of 
tumuli), and the occurrence of gametangia at the first branchlet-node. 
It has also much likeness with N, microcarpa, which is at once 
distinguished by the reticulate NoRRSTEDT-markings and, moreover, by 
its 2 — 3-celled dactyls. 

N, orientalis and A. tumulosa are akin in the variable length of 
the inferior cell of the dactyls; therefore both species are links be- 
tween the macro- and the brachydaetylous species of the Bicellulatae. 

The plants belonging to this species are collected at two different 
localities and are different in the size of the gametangia. I have there- 
for(‘ distinguished the varieties typica and purnila. 
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E C O l o g y. The plants are heavily covered with clay and diatoms. 

Distribution. Between 4° N. and c. 28° S.; Asia, Malay- 

s i a : Sumatra, Java; 

var. typica Zanev., nov. var. 

Illustrations. The pres, paper, figs. 5a, c. 

Planta TobmtioT. Antheridia g, 300— 355 /x diam., terminalia, saepe 
siinulate lateralia. Oogonia 425— 540 /x longa (eoroniila ineliisa) ; 340— 
400> lata; striis 7—8; ooronula 68 — 89 /x alta, basi 78— 102 /x lata; 
oosporae 340— 405 /x longae, 280 — 320 /x iatae, striis 6. 

Java: without exact loealitv, date, and collector’s name (probably Kort- 
iiAiiS), ex herb. BLUi^a: ? (L), in Herb. Lugd. Bat. under no 936, 254 . . . 256, type. 

Eem. arks. A peculiarity of this variety is the seemingly lateral 
insertion of the antheridia, as they move over to one side, however, 
they are terminally produced. The internodes are Vy. — 1^/. times the 
length of the branehlets. 

Distribution. Between c. 6° N. and c. 28“^ S.; Asia, Malay- 
sia: Java. 

var. /3 pumila Zanev., nov. var. 

Illustrations. The pres, paper, fig. 55. 

Planta mediocriter robusta. Antheridia 230 — 265 /x diam.., termi- 
nalia. Oogonia 330—365 /x longa (coroniila inclusa), 230 — 260 /x lata; 
striis 6 — 7 ; coronula 40 — 60 /x alta, basi 50 — 72 p lata ; oosporae 245 — 
285 /X longae, 225 — 255 /x Iatae, striis 5 — 6. 

Bitvatra: Eiouw & Depend., xSTatoena .Islands, Island f)! Brnuigoeran, 
E. slope of G. Ranai, 250 m alt., .in a stream, 10 IV 1928, VAX Strrxis 1157 
(Bz), type. 

Eem arks. The internodes of this var. are frequently 1 — 3 times 
as long as the entire branehlets, and therefore mucdi longer than in 
var. typica. 

Ecology. Very frequent in a swift flowing stream. 

Distribution. On 4"^^; Asia, Malaysia: Boengoenni. 

22. Nitella furcata (Eoxbuegh apud BRuzMmjs) Agardm, Syst. 
Alg., 1824, p. 124; Grippith, Not. Plant. Asiat. 2, 1849, p. 280: KuF/rzrxn, 


Big. 4, Xitella simatram; a. v^liorl of sterile braiiclih^ls, V 7; h. nnilh* 
branchlet, X t'- 50; e. decomtioii of oospoi^ membrane, X f'* 105; d-— /'. jipives ot 

the two-celled dacdyls (sterile; whorls), X 5, XitclUt i ininaf>,s(i, u. sp. ; 

a. (var. typica) stem -node wdtli fertile brancMet, X c. 6; b. (var. pumiUi) mature 
oogonium, X c. 75; xx (var. deccu’atiom^ ^ oospore membraim, 225 — 

Fig. 6, Xitclla miicronaia var. pseu dog radii for mis; a. sttnn-nnde with fertile 
bmnehlet, X e. S; h. apex of a ray with an antheridlum. an imiiianiro oogonium 
(note the 4 sjiiral-cells) and a young branchlet, X 1^5. 
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Spec., Alg.,, 1849,. p.,,. 51,3; ■ J. Groves 'in Journ. Linn. Soc., Bot, 46, 1924, 
pp, 362, 368; id. in Joiirn. Bot. 65, 1927, p. 338; G. O. Allen in 
Jonrn. Ind. Bot. Soc. 7, 1928, p. 58 ; J. Groves in Journ. Linn. Soc., Bot., 
48, 1928, p. 132; Pal in Journ. Bunna Ees. Soc. 18, 1929, p. 113 
{%om. iant.)] id. in Journ. Linn. Soc., Bot, 49, pp. 65, 78; Mukerji 
in Proc. 21st Ind. Sci. Congr., Bombay, 1934, p. 295; Groves & Allen 
in Proc. Boy. Soc. Queens!., 46, 1935, pp. 41, 48; Allen & Herter in 
Rev. Sudamer. Bot 1, 1934, p. 88 ( ?) ; Dixit in Journ. Ind. Bot Soc. 
14, 1935, p, 257; Agharkar & Kundu in Journ. Dep. Sci., N. S. 1, 
1937, pp. 3, 9; Zaneveld in Blumea 3, 1939, pp. 379, 382 — Chara 
furcata Roxburgh apud Bruzelius (non CJiara f%iroata Hornemann), 
Observ. gen. Chara, 1824; Bruzelius & Fuerniwhr in Flora 9, 1826, 
p. 491; BIoxburgh, Flor. Indica 3, 1832, p. 564; Zollinger, Syst. Verz. 
Ind. Arch. Ges. PfL, 1, 1854, p. 4; Braun in Monatsb. Eon. Akad. Wiss. 
Berlin f. 1867, p. 816, note 1, 1868 (ncm. tmit.) ; Boxburgh, Flor, 
Indica, 1874, p. 648; de Wildebian, Prodr. FI. Alg. Ind. NeerL, Suppl, 
et Tabl. Stat., 1899, p. 13 — Nitella polyglochm f. japonicaj f. javanica, 
var. nicobarica, var. Roxburgliii, var. Zollingeri, var. Zollingeri f. nico- 
barica; Nitella Roxhurghii; Chara Roxhurghii; cf. varieties. 

Illustrations. G. 0. Allen in Journ. Ind, Bot. Soc. 7, 1928, 
pi. 4 and text-f. 7 ; Agharilvr & Kundu in Journ. Dep. Sci., N, S. 1, 
1937, pi. 3, figs. 19—22. 

Plant monoecious, dark to greyish green, up to 20 cm high. Stem 
slender to stout, 400—1100 /a in diam. Internodes 0.5 — 2 times the 
length of the branchlets. Sterile hranchlets 6 in a whorl, spreading, 
2 — ^3.5 cm long, 2—4 times furcate; primary rays usually half as long 
as the entire branchlet; secondary rays (3 — )4( — 6)', of which 1 — 2 are 
again forked into 2—3 tertiary rays; some of them again furcate into 
2 — 3 quaternary rays; quinary rays, if any, 1 — -3. Fertile braneklets 
6 in a whorl, 1—2.5 cm long, much more compact than the sterile 
ones, 2 — 3 times furcate ; primary rays — 1/4 length of the entire 

branchlet; secondary rays 3 — 6, of which 1—3 are again forked into 
2 — 3 tertiary rays; some of them again furcate into 1 — 3 ([uateimary 
rays. Dactyls (1 — )2( — 3), two-celled, divergent, inferior cell up to 
225 /A long, and 75 /a wude at base, though always abbrcndated, some- 
what varying in length, sometimes somewhat globular, tafxuTng to 
the distal end, which has the same breadth as the ])ase of the 
ultimate cell; ultimate cell conical, 75 /a long, 15 — 45 /a wide at 1)ase. 
cf and 9 gametangia at all and the same free nodes, {^xee]:)t the 
ultimate one, sessile, not surrounded by a mucous cloud. Anfhcridia 
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soUtary, terminal, earlier ripe than the oogonia, 220— 280 /x in diam. 
Oogonia 2 — 4 together, 240 — 450 y. long (inel. coronnla) , 220 — 320 y 
wide, spiral-cells showing 8—9 convolutions ; coromtk 60— 105 /x high, 
c. 90/x wide at base, individual cells of the upper row much longer 
than those of the lower row, acuminate; oospores golden-brown, 190— 
300 /X long, 180—270 y wide, with 6 broad ridges; outer membrane 
reticulate. 

Vernacular name: Janj, (Bengal), which is, according to 
Boxbumh (1832, p. 564), the general name for all such aquatic plants. 

Remarks. The plants belonging to this species esJiibit much 
variation in their habit, and in the size of the oospores, though the 
variation of the latter is less pronounced than in N. mierocarpa. This 
i.s considered sufficient ground for the distinction of three varieties, 
i. e. Roxburghii, Zollmgeri, and nicoharica. However, most authors did 
not .state to which variety their plants belong; therefore I have cited 
that part of the literature at the head of the species. 

The characteristic feature of N. furcafa is the elongate upper row 
of eoronula-cells, often more than twice the length of the lower row'. 
These cells are in old ])lants spreading, but in young plants conniyent. 
By this character it is distingui.shed from the other brachydaetylous 
species, N. mauritiana, N. guineetms and N. japonica excepted, which 
are, moi’c.over, different, the former two by their solitary oogonia, and 
the latter iry its tu))orculate oospore membrane. As I have not seen 
a specimen of lIinunA’s N. polyglochin f. japonica (1930, p. 213) I can- 
not conclude as to an identity with N. japonica as wms suggested by 
Fil.\.rszkv (1934, ]>. 712); the size of the oospores differs considerably: 
tho.se of N. japonica are 340 y long, and those of N. polyglochin f. 
japonica only 2.50 y. 

St)mc confusion lias beim introduced into the nomenclature by 
Bh.vij.n's attempt to e,stablish the appropriate name of N. polyglochin 
tor the collective species farraift (1882, p. 73), including the varieties 
Roxburghii and Zollingeri, and the form nicoharica, -which is cited in 
XoRiwri'an’ s key as a variety. The name polyglochin, however, was 
already used for all Brachyductylm (1882, p. 13; Nobdstedt, 1889, p. 7). 

N. Ro.rhvrghii, published in 1849, seems to be identic (ef. Groves, 
1924, p. 368) with BiiuzKrai’s's OMra /iircafa published in 1824 and 
was already transferred in the same year to the genus Nitella by 
A(i-.\nDii. Therefore the name furcata is valid for the collective species. 

Witli regard to tlie name Chara furcata Hornemann, to be found 
on several hcrl)nrinm labels, it must be remarked that this is a synonym 
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to (7. coraUina . Braun published in 1835 a species under the name of 
CJim^a RoxbttrgJiii; as I did not see specimens, I eamiot decide with 
certainty from the description alone what species is meant here. 

Ecology. N. fmxaia is especially common in streaiiis,. rivers 
little ponds, rice-fields and moats. It is most probably very siisceptible 
to the environmental conditions, as the habit of the plant is extremely 
variable. 

According to Groves (1927, p. 338) and 6. 0. Allen (1928, p. 59) 
this species occurs in India plentifully during the rains from September 
to January. From July to September, and, moreover, in Fein* nary and 
March (ef. var. Roxhurghii) plants with ripe oospores v'ci'e collected 
in the Netherlands Indies. 

To the Java specimens of var. Zollmgeri collected by the German 
Limiiol. Sunda Exped. the following notes are added: temperature 25^ — - 
33° C; pH 6.5 ; conductivity 0.23 . 10-^. The Java specimen belonging 
to the same variety from herb, van den Bosch, was collected together 
with N, acmiinata. 

Distribution. Between 30° N. and 36° S. ; Asia, I n d i a : 
Coromandelia ; Pegu; N i e o b a r I s 1 a n d s ; M a 1 a y s i a : Malay 
Peninsula, Java, Borneo, Celebes; Soembawa; Philippine Islands; cf. 
varieties. Moreover in lit.: India: Malabaria, Kashmir, Mukerji (1934, 
p. 295); Salsette, Dixit (1935, p. 257); Ceylon, ef. vai*. Rox!}.; Bengal, 
Boxburgh (1832, p. 564) ; Agharkar & Kundu (1937, p. 9) ; Gangetic 
Plain, Saharanpore, Groves (1927, p. 338), Allen (1928, p. 58); 
Serampore, Gru^eith (1849, p. 281) ; Burma, Pal (1932, p. 78) ; :i\Iaiav 
Peninsula, Groves (1924, p. 367) — America, IN. Am., ex Groves & 
Allen (1937, p. 48); S. Am., Uruguay, Allen & Hicrter (1934, 
p. 88) — Abbica, S. Af r. : Rhodesia, Uganda in herb, (K ), aceoi'ding 
to a letter of Mr G. 0. Aieen; Madagascar, Groves (1928, p. 133) 
AusimLTA, Queensland, Groves & Allen (1937, p. 48 ). 

var. a Roxburghii (A. Braun) Zanev., nov. coinl). — Nitrda 
EoxburgUi A. Braun in Hooker's Journ. Bot. 1, 1849, p. 293 (non 
Cham Roxhurghii A. Be., 1835) ; id. in Monatsl). Kim. Akati. Wiss. 
Berlin f. 1867, p. 816, note 1, 1868 (Rom. fmd.) ; H. J. Groves iii 
Philipp. Journ. Sci. 7, 1912, p. 69; J. Groves in douriL I Ann. Hoc., 
Bot., 46, 1922, p. 101 — Nit ella poly gloelim A. Bk. var. Roxhurghii 
A. Br. in Ahh. Kon. Akad. Wiss. Berlin, 1882, pp. 13, 73; T. F. AmKX, 
Charae. America 1, 1888, p. 47 {nom. taut.) ™ Nifxlla polggJochin 
A. Br. f. f ap. Bailey, Compreh. Catal Queens]. PI., 1909, p. 678; 
Nordstedt in Proe. Roy. Soc. Viet. 31, N. H., 1918, p. 3 {nom. 
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tant.) — ‘I Nitella polyglochin A. Be. t japOTuca Migula in Hedwigia 
70, 1930, p. 213. ■ 

Illustrations. Braun & Noedsteot in Abh. Eon. Akad. Wiss. 
Berlin, 1882, pi. 5, figs. 140—144. 

Plant stout, up to 30 cm high. Stem up to 1100 p in diam. 
Sterile branchlets 1 — 2 times furcate, spreading. Fertile branchlets 
thrice furcate, compact. Oospores 270 — BIO p long. 

.India: C o r o in a n d e 1 i a_, Madras, no date, WiCtHT s.ii., licrb. Hookei:. in 
(B), fragments of the type; Pegu, Kya Eng, 2'8 XII 1870, Kuitz 3295 (B). 

Mmay PENiNiSijmv: Kedah, Pulo-Bangkawi, in stream, 27 VIII 1925, 
Holttum;, St. of Kedah 17345 (Si). 

Philippine Islands: Luzon, Prov. of Ilocos Korte, Bangui, II — III 1917, 
Ramos, El. of Philipp. 27465 (K). 

Bern arks. The Madras specimens of Dr Wight, which I saw 
from the Berlin herbarium, were most probably only fragments of the 
type of N. RoxhurgJm. This species was described in 1849 by Braun, 
as being of ’’considerable size^^, whereas the plants seen by me were 
only small fragments and unnumbered. 

Distribution. Between 20° N. and 5°N.; Aisia, India: 
Coromandelia ; P e g u j M a 1 a y Peninsula; Philippine 
Islands. Moreover in lit: Ceylon, Groves (1922, p. 101). 

var. /9 Zollmgeri (A. Braun) Zanev., nov. comb. — Nitella poly- 
glocMn A. Be. var. ZoUingeri A. Braun in 6. von Martens, Die 
Preuss. Exp. n. O.-As., Bot. Th., 1866, p. 143 (mm. tant,) ; Braun 
& Norixstedt in Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 13, 74; 
T. F. AiAjEN, Charae. America 1, 1888, p. 47 {nom. tant,); Norostedt 
in Act. Univ. Lund. 25, 1889, p. 27 (1); he Wildeman, Prodr. PI. Alg. 
Ind. NeerL, 1897, p. 31; id., Suppl. et TabL Stat., 1899, p. 89; id., 
Alg. PL Biiitenz., 1900, p. 376 — Nitella polyglochin A. Be. f. javanica 
PniARSZKY in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. Binnengew. 
Bd. 4, p. 711. 

Illustrations. Braun & Nordstedt in Abh. Kon. Akad. Wiss. 
Berlin, 1882, pi. 5, figs. 145— 146; de Wh^demAN, Alg. PL Buitenz., 
1900, f. 141 ; PiLxVRSZKY in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. 
Binnengew. Bd. 4, figs. 17 — 26, 

Plant rather stout, up to 20 cm high. Stem 400 — 850 y in diam. 
Sterile and fertile hranchlets 3— 4 times furcate, more- or less similar. 
Oospores 225 — 265 /x long. 

.Java: Batavia, Batavia, III, »o year, no collector’s name, ex herb, van 
l>EN Boscit in (B, L); Buitenzorg, Buitenzorg, little pond at right border 
of river Tjiliwoeng, 20 TX 1928, German Lininol, Bunda Exped. B2d 7 (Bii-Miis), 
type of N, polyglochin f. javanica Eilarszky. 
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Bokn-eo: W. Division, Bengkajaiig’), in lice-fields and in iiioats, 22 III 
1863, MabtEH'S 4 (B). 

Ceeebes: Celebes & Depend., near Makassar, in the river near Maros, 
1 VII 1861, Prussian Exped. to East Asia, AViCimra 2072 (B). 

Soembawa: Najadeia, in the river Oetan, VIII 1847, Zollinger 3386 (B, 
tijpe of N. polyglooJiin A. Be. var. ZolUngeri A. Bk. ; L), 

Remark s. The type of this variety collected in Soeiiibawa was 
mentioned in BrAxjn & Nordstedt (1882, p, 74) as sterile; closer 
exammation, however, proved it to be fertile though immature. The 
same is the matter with the Java specimen in herb, van din Bosch, 
Avliieh has ripe oospores too. Braun's figures 145 and 146 of the 
dactyls with the globular inferior cells are drawn after these plants. 
This character is not found in the other plants, and it is therefore 
not to be used for the variety. 

D i s t r i 1) u t i 0 n. Between 1^ N. and 20'^ S.; A;SL1, M a- 
1 a y s i a : Java, Borneo, Celebes, Soembawa. Moreover in lit. : 
Australia, Queensland, Nordstedt (1889, p. 27, f). 

var. 7 nicobarica (A. BrxIun) Zanev., nov. comb. — Nitella poly-- 
gJochin A. Br. var. nicoharica A. Braun in Abh. Kbn. Akad. Wiss. 
Berlin, 1882, p. 13; T. F. Allen, Charae. America 1, 1888, p. 47 — 
Nitella polyglochm A. Br. var. ZolUngeri A. Br. f. nicoharica A. Be. 
in Abh. Eon. ilkad. Wiss. Berlin, 1882, p. 75; Nordstedt in Act. Uiiiv. 
Lund. 25, 1889, p. 12. 

Pkmf slender, up to 15 cm high. Stem 500 — 600 y in diam. Sterile 
hrancJilets twice furcate, spreading. Fertile hranchlets thrice fiireate, 
compact. Oospores 180 — 220 g long. 

Nicobar Isiands: without exact locality and date, ex heil), Hort. Hot. Hafn. 
.1854, DiDRJcars'EN, Galathea exped. 2732 (B). 

R e m a r k s. The smallest of the three varieties. The braiichlet- 
whorls are less compact and the internodes very long, up to 4 cm. 

D i s t r i ]) u t i 0 n. 7^ N. ; Aslv, N i c o h a r I s 1 a n d s. 

2. Series H etero gellul at ae Zanev., nov. ser. 

Artieulationes ramulorum ultimae (daetyli) hi — tri-eellnlatae. 

Dactyls (ultimate rays of the braneiilets) indiffertoitly 2 3-celled. 

Remarks. It seems desirable to unite the plants, which ar(‘ 
intennediate between the Bicellulatae and Fluricelhdalae, inb> a separate 
series: Heterocellulatae, Just as the transitional plants ludwetm the sub- 
sections of the AneirtJirodactylae and Arthroda cl] line are p'hnRRl in the 
subsection Ileterodactylae. 

t) Published in the ’T>agniente^^ (1882, p. 74) ns "Burknjang“. 
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23. Nitella snperba Pal in Joum. Linn, ^oc., Bot., 49, 1932, 

pi. S; J. Gkovks in Jourii. Linn. Soc., Bot., 46, 1924, pp. 362, 369 (as Xitclla sp. 
N, myrlof richa Kuetz. prox.) ; KI'NBU in Journ. Ind. Bot. Soe. 16, 1937, j). 267. 

Plant diot'cloiis, stout. Internodes of the male plant 1 — ^3 times, of the female 
plant 2 — 5 times tlie length of the ibranchlets. Sterile and fertile hraiichUts 
2r similar, 5 — 6 in a whorl, in the male plant 2 — 4 times, in the female plant 
3 times furcate; secondary rays 6. Dactyls 3 — 4, two- and three-celled. Fertile 
whorls forming heads eiiA^eloped in dense mucus. AntJieridia solitary, at the 
first and second hranchlet-nodes, 450 ii in diam. Oogonia solitary, at the lowmr 
three hraTichlet-nodes, 300 — 350 y long (inch coronula), showing S — 9 convolutions 
of the spiral-cells ; oospores not described. 

R e in a r k s. Closely allied to Nitella myriotricha, differing only in the 
size of the oogonia. The female iilant is much more infested with mucus than 
the male plant. No specimens examined. 

Ecology. Unknown. 

I)ISTKXBUTK)N. Between 26° N. and c, 12° N.; Asia, India: Malabaria, Assam, 
Burma. 

24. Nitella mucronata^) (A. Braun) Miquel in van Hall, Flor. 

Belg. septentr. 2, 1840, p. 428; Kuetzing, Phyc. Germ., 1845, p. 256; 

id., Spec. Alg., 1849, p. 514; id.. Tab. Pliye. 7, 1857, p. 13; Braun in 
N. Denksclir. Schweiz. Ges. Natiirw. 10, 1849, p. 9; Wallman in Act. 
Soe. Linn. Bordeaux 21, 1856, p. 22 ; Braun in Monatsb. Kon. Akad. 
Wiss. Berlin f. 1867, p. 810, 1868; Braun & Norbstert in Abb. Kon. 
Akad. Wiss. Berlin, 1882, fip. 11, 50; T. P. Alx.en, Cbarae. Americ, 1, 
1888, p. 45 {nom. temt,) ; Norrstedt in Act. Univ. Lund. 25, 1889, 
p. 9; T. P. Allen in Torrey Bot. Cl. 21, 1894, p. 524; id., Cbarae. 
America 2, 3, 1896, pp. 19, 20; Groves & Buiaock Webster, Brit. 
Cbaroph. 1, 1920, x>p. 92, 113; J. CtROVES in Journ. Linn. Soe., Bot, 46, 
1922, p. 98; id, in eTourn. Linn. Soc., Bot, 46, 1924, pp. 361, 366; 
G. 0. Allen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597; id. 
in Journ. Iixd. Bot, Soe. 7, 1928, p. 56; J. Groves in Journ. Linn. Soc., 
Bot., 48, 1928, p. 127 {rui\ mohilis ) ; Pal in Journ. Burma Ees. Soc. 
18, 1929, p, 113 {nom, tant.) ; MmvhA in Hedwigia 70, 1930, p. 212; 
Pal in Journ. Linn. Soe., Bot., 49, 1932, pp. 64, 71; Stroere, Oekol. 
d. Cbarae., 1931, p. 26; MuKMhH in Proe. 21st Ind. Sci. Congr., Bombay, 
1934, ]>. 295 ; Allen & Herter in Eev. Sudamerie. 1, Bot. 1, 1934, p. 88 
(var. leiopifre’na) ; Dixit in Journ. Ind. Bot. Soc. 14, 1935, p. 257; 
Agharicar & XuNDU in Journ. Dep. Sci., N. S., 1, 1937, pp. 3, 6; 
Hasslow in Bot. Not., Lund, 1939, p. 295; Zane\7Eld, in Blumea 3, 


') The Eurupeaii literature is to be found in VlKirux (1897, p. 149) and 
in (4 i{.ovks A” Bullock Webotek (1920, pp. 113 — 114). 
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1939, pp. 379, 382 {\bi\ mohilis) — Chwra nmcronata A. BrAun in 
Ann., Sci. Nat., Bot., 2, 1834, p. 35.; id. in Mora 18, 1835, p. 52 ■ — 
Niiella flabeUoiia Kuetzino, Phyc. Gen., 1843, p. 318; id., Pliye. (Jerm. 
1845, p. 256 {yb.y. tenuior) — Nitella exilis A. Braun in N. JJenksehr. 
Schweiz. Ges. Naturw. 10, 1849, p. 9; Kueteing, Spec. Alg., 1849, p, 515; 
id., Tab. Phyc. 7, 1857, p. 13 — Nitella pseudograciliformis, el. variety. 

, 111 ns t r a t i O' n s. Kuetzing, Tab. Phyc. 7, 1857, pi. 33 ; Norbstedt 
in Act. Univ. Lund. 25, 1889, f. 18; T. P. Aijlen, (Aiarae. Ainerica 2, 
3, 1896, unnumbered pL; Migula, Die Charac., 1897, figs. 42-M4; id., 
Syn, Charac. europ., 1898, figs. 30—32; Groves & Bullock Webster, 
Brit. Gharoph. 1, 1920, pi. 1 & 12; G, 0. Ai.len in Journ. Ind. Bot. 
Soe. 7, 1928, f. 5; Groves in Journ. Linn. Soc., Bot., 1928, pL 5, figs. 
7 — 8^ pi. 7 ^ f. 5j Agharilir & Kundu in Journ. Dep. Sci., N. S. 1, 1937, 
pi. 3, figs. 6 — 14. 

PtotiL monoecious, dark to brownish green, up to 30 cm high, more 
or less covered with clay. Steyn moderately stout, 430 — 680 /x in diam. 
Internodes 1 — 2 times the length of the branchlets. Sterile brancJilets 
more or less similar to the fertile ones, but the latter more compact ; 
both 5 — 6 in a whorl, 2 — 3 times furcate (the fertile liranchlets usually 
only 3 times); primary rays up to as long as the entire branelilet; 
secondary rays 4—5 (—6) ; tertiary rays 2 — 4 ( — 5) ; (piaternary rays 
(dactyls) 2 — 3 (—4). Dactyls 2 — 3, usually two-cellcd, rar<‘ly three- 
celled, inferior cell rounded at the apex, ultimate cell much narrower, 
conical, acute, forming a mucro. cf Q gameiimgia at all free nodes, 
not surrounded by a mucus cloud. Antheridia, solitary, 240—310 /x "in 
diam. Oogonia solitary or seldom geminate, 430 — 625 /x long (inel. 
coronula), 320—400 fi mde; simrd-ceUs showing 7 — 9 ('onvoliitions; 
coronula 32 — 55 ju high, e. 80 /x wide at base, persistent, interstices 
below the coronula for the admission of tlie spermatozoids distinct- 
ly visible ; dark-browm to almost IJaek, 256 — 350 /x long, 

234 — 300 wide, with 6— 7 thin ridges; outer membrane translucent, 
reticulate. 

Java: G. Pri€Liigan, Tjilmndjawar near Poerwakarta, in 950 ni 

alt., 22 VII 1920, Bakhuizejst van ben Brine: 4279 (Bz). 

Remarks. The specimen cited above is very poor and Itadly 
preserved and therefore I can only refer it to this species in a l)roiid(‘r 
sense. N. mucronata is a very variable .species and the iinTnl)e)' oi' 
varieties and subspecies distinguished is high, most probably on account 
of the fact that the habit of this plastic species is to a liigh degree 
susceptible to environmental conditions. A review of the variability is 
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very well given by Migula (1897), who states that the only varieties 
worth while to be distinguished are Braun’s ssp. Wahlbergiana from 
Scandinavia and virgata from Europe, Asia, N. Africa and N. America. 
These are characterized, the firet by the short secondary rays and the 
much contracted fertile whorls, and the latter by the frequently three- 
celled dactyls, the geminate oogonia, and the yellow-brown oospore 
membrane. 

Afterwards Groves & Bullock Webster (1924, p. 117) distinguish- 
ed a variety gracillima from Great Britain especially on account 
of the penultimate daetylous cell tapering gradually to the apex, so 
that the apex is not much broader than the, base of the apical cell. In 
1928 {p. 127) (.Iko\’,es again described a new var. mobilis, collected in 
Madagascar and characterized by the wide variation in the length and 
shape of the ultimate cell of the dactyl. It is, however, questionable 
whether these last two varieties have reasonable ground for existence. 

Nitella mmronata is very much relied to N. pseudoflabdlata, which 
has more rays at the .second and ultimate furcations and the primary 
ray always longer than half the length of the entire branchlet. The 
new variety forms a transition between these two species. 

E e 0 1 o g y. Nitella mucronata is a dark-green coloured plant of 
medium size, usually much infested with epiphytes and clay and some- 
times inerasted with lime. It occurs in shallow water of ponds and 
rice-fields, in India in the earlier part of the cold season, i. e. from 
October to April. The bottom of the ponds in which it grows con- 
sists of soft mud, containing sometimes 40.4% organic substances 
(Stroeuk, 1931, p. 26). 

It is found growing together with Nitella acuminata, N. flexilis, 
Cham fibrosa ssp. ggnmopitiis, C. globidaris, and the Phanerogams; 
Poiamogeton crispm, Najas minor, &nd Hydrilla verticillafa. 

],) i s t r i 1) u t i 0 n : Between 42° N. and 35° S. ; Asia, Malaysia: 
Java, Bali, cf. variety. Moreover in lit. : Europe, cf. MtGULui (1897, 
p. 158) and Groves 6c Bi'liah.'k Werster (1920, p. 116) — Abla, S on- 
gar i a, RrpRKuiT fls45, [). 10), Braun & Nordstedt (1882, p. 52); 
Japan, T. F. A.i.len (1894, p. 524), Migula (1930, p. 212); India: 
W. Himalaya, Mt:kkk.ii (1934, p. 295) ; Malaharia, Groves (1924, p.266), 
Pashan, Dixrr (1935, p. 257); Ceylon, Grovis (1922, p. 98); Gangetic 
Plain, flaharanpur, Aumex (1928, p. 56), Gonda, Groves (1924, p. 366), 
Ateen (1925, p. 597), Benares, Groves (1924, p. 366), Sonarpur, 
Agharkar & Kxindu (1937, p. 6); Burma, Groves (1924, p. 366), Pal 
(1934, p. 71) — Ajierica, N. Am.; New Hampshire, Masaehusetts, 
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Virginia,'' Beaxin & NoBrerEDT (1882, pp. 51, 52, 53); N. Uarolina, 
T. P. Allen (1896, p. 21); Texas; C. Am.: Mexico, Braun & Nord- 
STEDT (1882, pp. 53, 54); S. Am.: Uruguay, AuJ® & Herter (1934, 

р. 88) — Africa, N. Afr.: Algeria, Braun (1868, p. 812); Egypt, 
Abyssinia, Braun & NoRmrEUT (1882, p. 52) ; S. Afr.: (3ape Colony, 
Braun (1868, p. 812); Madagascar, Groves (1928, p. 127). 

var. a pseudograciliformis (Pilarszky) Zanev., nov. comb. — 
NitelU ‘psevdogracilifonnis Pilarszky in x\rch. Hydrobiol. 1934, Siippl. 
Bd. 12, Trop. Binnengew., Bd. 4, p. 707; id. in Math. u. Naturw. Anz. 
Ung. Akad. Wiss. 52, 1935, p. 468 (worn, tant.) ; J. Groves in Joiirn. Bot. 
73, 1935, p. 48 (nom. tant.). 

Illustrations. Pilarszky, 1. c. 1934, figs. 3—9 ; the pres, paper, 
figs. 6a— 5. 

Plants slender, flexible, elongate. Hte,m c. 500 /x in diam. InUr- 
nodes 2—3 times the length of the entire branchlets. Sterile hrancli- 
lets 6 in a whorl, e. 2 cm long, 2—3 times furcate; fertile branchlets 
6 — 7 in a whorl, c. 1.5 cm long, more compact, 3 times furcate; in 
both kinds of branchlets 5 — 6 secondary rays, 2—5 tertiary rays, 
2 — 4 quaternaiy rays. Dactyls 2 — 4, usually two-celled, occa.sionally 
three-eelled; inferior cell in the sterile branchlets up to 2 mm long 
and e. 60 /x wide, in the fertile branchlets up to 1.5 mm long and 

с. 50 yt wide ; ultimate cell of both 60 — 90 y long, e. 45 y wide at base. 
Antheridia terminal, c. 290 in diam. Oogovia lateral, in a very young 
state always two together, when older solitary; mature oogonia (only 
3 extant) 623 long (coronula inel.), 400 /x wide; spiral-cells showung 
8 — 9 convolutions; coronula 53 /i high, c. 80 /x wide at base; interstices 
distinctly visible; oospore very dark-brown to piir])lish Idaek, 312 /x long, 
267 /i ivide, with 6 — 1 ridges. 

Bali: Daiiaubratan, little caldera lake near Batoeriti, alt. I'J.'il in, Gerniait 
Linniol. Simda Exped. BB2a (Bu-Miis), ti/pc of N. psfuilofrmciliformls F. 

Remarks. In the base of the sterile and fertile whorls of the 
specimens cited, frequently one or two short, and once or twice furcate 
fertile branchlets oeeur. This is often the case in lliis species, cf. 
Grovib & Bullock Webster, pi. 1 and 12 (1920). However, the type 
specimen shows in only one whorl between tivo normal branelilels, 4 of 
these short, onee-fiireate fertile branchlets, originating from the s a m e 
nodal cell; 3 of these bear at the first furcation one antheridium 
(terminal), one oogonium (lateral), and one rny; at liie ultimate 
node of this secondary ray again one terminal antheridium, but two 
lateral oogonia ai-e found. The primary ray of the fourth branclilet 
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is f urcate into 3 secondaiy rays, eaeli bearing at the iiltinaate node one 
antlieridiiini and two oogonia (cf. 1 6a). 

The occurrence of these short branchlets at this node was most 
probably the reason, why Pilaszky described the plants as belonging 
to the ^^Heterophyllae^' (= Heterodemae), It is obvious, that this 
is not the case, and that these branchlets belong to an accessory 
shoot of which the internodal cell is not developed. PiLAUszKYh 
figures 3 and 5 are imperfect. The whole plant is somewhat aberrant, 
as antheridia and oogonia are to be found at every place where a 
braiichlet is dropped. Moreover, the oogonia often have but four 
spiral-cells, cf. f. 66. 

I have given an emendation of the description of Filariszky 
showing that his species is identic with N, ^nucronatap although having 
some characters of N. pse%dofl(ibdlatiL It differs from the latter in 
having geminate oogonia, and from the normal forms of the former in 
the somewhat higher number of rays at the various furcations of the 
branchlets, and is therefore separated as a variety thereof. 

E c o 1 0 g y. On the label of the badly preserved specimens the 
following notes are added: temperature of the surface 22°.l C., pH 6.8, 
alkalinity 0.16; diam. of the caldera lake e. 2.6 km, total depth 22 m. 
It was found growing at a depth of 10 m together -with Glmrci fulgens. 

D i s t r i b u t i o n. On 8°30' S, ; Aslv, Malaysia: Bali. 

25. Nitella tennissima (Desvaux) Kvetzixg var. l)yssoides A. Braun 
in Abh. K'on. Akad. Wiss. Berlin, 1882, p. 64; J. Groves in Jonrn. Linn. Soe., Bot,, 
46, 1924, pp. 362, 367 — Nitella lyssoides A. Braun in Hooe:er^s Jonrn. Bot. 1, 
.1849, p. 294; Wallvan in Act. Soe. Linn. Bordeaux 21, 1856, p. 23. 

Plant luonoeciouK, extremely minute. Internodes 2 — 5 times the length of 
the branchlets. t^terile and fertile branchlets similar, 6 in a whorl, twice furcate; 
secondary rays 6 — 7. Dactyls 3 — 4, invariably two- and three-celled. ^ and Q 
garnet anyia together at the second and third branchlet-n odes, lacking at the first 
node and at the base of the whorls, solitaryv not enveloped in mucus. Antheridia 
c. 175 // in diam. Oospores yellowish brown, 190 /z long, with 6 — 7 ridges. 
Membrane with beaded reticulation. 

Remarks. The species has much resemblance with Nitella mucronata, 
N. gracilis and N. batrachosperma, but is at once distinguished by the sterile 
first branchlot-nodo. The variety is only once collected on the coast of Coromandel 
and this is, inoreover, the only record of the species from Asia. Otherwise the 
.species is very common in Europe, and is also known from JST. America, the West 
Indies and from N. and S. Africa, Madagascar iiicl.. No Malaysian spocimons 
examined. 

Ecology. In Great Britain, the species is restricted to fenlands only. 

Distribution. On e. 15® N.; Asia, India: Goromandelia. 
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26. . Nitella elegans Pal in J-oum. Linn. Soc., Bot., 49, 1932, pp. 04, 73, pi. 11. 

Flant monoeeioiis, extremely slender, up to 15 cm liigli. Internodes 2—4 tiiiies 

tlie length of the braiichlets. Sterile hranclilets lax, 8 in a whorl, 3 — 4 times 
furcate j secondary rays 8. Fertile hranchlets similar, hut smaller aiul enveloped 
ill mumB. Dactyls 3, two- and sometimes three-celled. ojid u yamctaufna. together 
at the second and third hranchlet-iiodes, and occasionally at tlie tirst and upper- 
most ones, solitary, Antheridia 175 — 210 /x in diani. Oospores reddisli to dark- 
brown, 220 // long, with 7— 8 ridges. Membrane not described. 

Remarks. The most striking peculiarity of this species is the production 
of a fertile branchlet in the axils of the first furcation of the braiichlets of 
the upper whorls. No specimens examined. 

Ecolog^v In a pond at short distances from each other, apparently prefer- 
ring solitary to gregarious groivth, though there was plenty of rooiii and little 
competition offered by other plants. 

Distribution: 22° N.; Asia, India: Biirrna. 

27. Nitella polycarpa Pal in Journ. Linn. Soc., Hot., 49, 1932, pp. 65, 
77, pi. 13. 

Flmit monoecious, fairly tall. Internodes 2 — 3 times the Itingth of the 
hranchlets. Sterile and fertile hranclilets similar, 6 in a whorl, 3 — 5 tinies furcate, 
secondary rays 2—4. Dactyls 2 — 3, two-, occasionally three-celled. ^ and Q 
gmietangia together at all branchlet-nodes, oogonia also at tin; liase of the wlioils, 
aggregated, not enveloped in mucus. Antheridia 275 fz in diarn. Oospores liglit- 
brown, 260 p long, with 6 — 7 ridges. Memirane finely noclose-reticiilate. 

Remarks. Readily distinguished from the nearly allied Nitetta microearpa 
and K. fnrcata by the occasional presence of a three-celled dactyl, and by the 
whorls being sterile. No specimens examined. 

Ecology. In shallow water together with a large nuinber of otlier plants, 
such as Marsilia, Airolla, and Cyamophyoeae. 

Distribution. 18° N.; Asia, India: Burma. 

28. Nitella microearpa A. Brauk in Monatsber. Kfiri. Akad. Wiss. 
Berlin, 1858, p. 357; Nordstedt in Hedwigia 27, 1888, p. 183; Brat.-x 
& Nordstedt in Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 13, 71; 
T. P. Allen, Oharae. America 1, 1888, p. 47 (nom. itinf.) ; Xor-dstedt 
in Acta UniT. Lund. 25, 1889, p. 11; H. & J. Orovks in I.'kban, Synib. 
Antill. 7, 1911, pp. 30, 36; Nordstedt in Pi’oc. Iloy. Soc,. Victoria, 
N. S. 31, 1918, p. 3 {nmn. tant.) ; Kidley in Journ. Straits Branch 
R. A. Soc. 80, 1919, p. 163; J. Groves in Journ. Ijimi. Soc., But., 46, 1922, 
p. 101 ; id. in Journ. Linn. Soc., Bot., 46, 1924, pi». 362, 36H ; Mukkr.h 
in Proc. 21st Ind. Sei. Congr., Bombay, 1934, ]). 295; (iKovi« & Altkx 
in Proc. Roy. Soc. Queensl. 46, 1935, pp. 41, 47 — Ml din Ohaiimi; 
Nitella microearpa f. santosa, f. smitosa-tcmiior, ssp. (iIa.vovii; NifvUa 
microglocJiin ■, Nitella polyglocliini Charn thiioi’cusis-, ci*. varietic.s. 

Illustrations.' Braun & NordstEdt in Abh. Kiin. .\kad. Wiss. 
Berlin, 1882, pi. 2, figs. 56—57; pi. 3, fig. 78. 
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Plant monoecious, dark-biwnisli green, up to 25 cm high. St&m 
moderately slender to stout, 500— 1100 /x in diam. Upper internodes 
half to as long as the length of the branchlets; lower internodes 
usually somewhat longer. Sterile branchlets 6 in a whorl, up to 4 cm 
long, 2 — 3 times furcate, much spreading; primary rays half as long 
as the entire branchlet, sometimes longer ; secondary rays 4—6 ; tertiary 
rays 2—4, of which usually 1 — 3 are again furcate into 1—3 quater* 
nary rays. Fertile hrancJilets 6 in a whorl, 1.5—2 cm long, 3 — 4 times 
furcate, much condensed ; primary rays the length of the 

entire branchlet; secondary rays 4 — 6; tertiary rays 3—5, of which 
1—2 are again forked into 2—3 quaternary rays; quinary rays, if 
any, 1^ — ^3. Dactyls 1 — ^3, usually two-celled, but often three-celled 
dactyls are also extant especially in the sterile branchlets; inferior 
cell varying in length, up to 1000 fx long and 55 — 120 g wide, ultimate 
cell conical, 60 — 150 long, 20 — 90 /x wide at base. (J' and 9 gametangia 
frequently at all and the same nodes, however, when the dactyls are 
very short, the ultimate node usually sterile (cf. var. microglochin) , 
the base of the branchlet-whorls always so, not enveloped in mucus. 
Antheridia sessile, solitary, terminal, 180 — 290 p ( — 400 /x, var. mega- 
carpa) in diam. Oogonia sessile, lateral, frequently 2— 4 (sometimes 
more) together around one antlieridium; 250 — 530 /x long (inch coro- 
nula), 210^^ — 415 y, wide; spiraUcells showing 7- — 8 convolutions ; 

30^ — 80 /X high, 45—100 n wide at base, persistent, both rows of cells 
equal in length; oospores golden-brown, 180 — 450 > long, 225 — 450 /x 
wide, with 6 sharp ridges; membrwe reticulate. 

E e m a r k s. Owing to the extremely variable length of the 
dactyls, the brachydactylous group has a large number of species, 
which are very closely allied to each other. A ready means of iden- 
tifying Nitella microcarpa is provided by the short coronula, the 

clustered oogonia (lacking at the base of the whorls), and the variable 
length of the dactyls. By these characters it is distinguished from 
N. oligospiray N. fur cat a, and A. poli/carpa, whereas A. burmanica 
has strietly two-celled dactyls. A. onentalis, finally, has the oospore 
membrane granulate, whereas it is i^eticulate in the other hrachy- 
dactylous species. 

The size,s of the oospores and the variable length of the dactyls 
are features, important enough for some authors to base new species 
upon, viz. A. microglochin, Glaziovii, and megacarpa. In this con- 

nection I have to state that I could study the type of A. micro- 
glochin extant in the Berlin herbarinm. Obviously the type lias 
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aggregate oogonia and not solitary ones, as was accepted formerly. 
The dactyls are for the greater part all very short, since the inferior 
cell of the dactyls is sub-quadratic. Therefore, I consider it a variety 
of N, micromrpa. 

In the type of N. microcarpa collected in Paramaribo (Nether- 
lands Guyana) and extant in (B), there are but Yery few abbreviated 
dactyls as is clearly visible in Beaux ’s fig. 78 on pi. 3 (1882), and, 
moreover, many of the dactyls are three-celled. In my opinion, these 
plants and the other ones mentioned by Braun (1858, p, 357) must be 
included in liis var. Brmnmondii described in 1882 (p. 72) ; the length 
of the ripe oospores vary from 180 — 240 y. 

In the ’Tragmente^ two other subspecies of N, microcarpa are 
distinguished, viz. Glaziovii with oospores of 240 — 280 y length, and 
megacarpa in which they are 370 — 450 /a. Afterwards two more new 
varieties were distinguished, viz. natalensis by Syi>ow from Natal 
(Mjgula, Sydow and Wahlstedt, Charac. exsicc.), and var. Wrightii 
by H. & J. Groves (1911, p. 37) from Cuba (W. Indies), which most 
probably have to be combined with one of the four varieties cited above ; 
without having seen the types I have to refrain from a decision. 

The plants from the Indian and Malaysian areas known at present, 
appear to belong to the varieties micro glocMn and Glaziovii only, and 
to a new var. papmna. 

Ecology. Cf. the varieties. 

Distribution. Between 45° N. and 35° S. ; Asia, I n d i a : 
Pegu; Malaysia: Malay Peninsula, Perak, Penang; Sumatra, tJava, 
Borneo, Celebes, Timor, New Guinea, cf. varieties. Moreover in lit.: 
f Chin a, ? Jap an, ex Groves & Allen (1937, p. 48); Indi a: 
W. Himalaya, Mukerji (1934, p. 295); Bengal, Aoharkar & KuxdT' 
(1937, p. 8); Burma, Pal (1932, p. 76) ; Ceylon, Groves (1922, 
p. 101) — Aivierica, N. Am.: Canada, Louisiana, Braun & Nordstedt 
(1882, p. 71, 72, var. Drummow^n) ; Michigan, Massachusetts, T. P. 
Allen (in Charac, exsicc.); C. Am.: Cuba, NoRDsa?Ei>T (1888, p. 183 ); 
Groves (1911, p. 36, p. 37, var. TPn^7?iti), Abarca, Jamaica, Guade- 
loupe, Groves (1911, p. 36); Panama, Braun (1858, p. 367); S. Am,; 
Netherlands Guyana, Braun (1858, p. 367), Brazil, cf. var. Glaziovii — 
Africa, S. Afr. : Cape Colony, cl var. Gkgjm’n her}). (L) : 

?? Madagascar^), ex Groves (1924, p. 368) — Australia, Queens- 
land, Groves & Allen (1937, p. 47). 

t) This locality is not to be found elsewhere in the literature, arul tis it 
is not citerl in article on- the Madagascar Charophyia (,192S) eitlier, it 

is dubious. 
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var. a: microglocMn (A. Braun) Zanev., nov. cainb. — Nitella 
microglochin A. Braun in Zeller, Journ. Asia,! Soc. Bengal 42, 1873, 
p. 193 {nom, tant.) ; Braun & Norubtedt in Abli. Kon. Akad. Wiss. 
Berlin, 1882, pp. 13, 71; T. F. Allen, Charae. America 1, 1888, p. 47 
{710711. t ant.) ; NORnsTEDT in Act. Univers. Lund. 25, 1889, p. 11; J. Groves 
in Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 368 ; Pal in Journ. Burma 
Ees. Soc. 18, 1929, p. 113 (uom. tant.) ; id., in Journ. Linn. Soc., Bot., 
49, 1932, pp. 65, 75 — Ghara twiore7isis Zippelius in Herb. Lugd. 
Bat. — Nitella polygockm A. Br. sens. lat. ap. Nordstedt in Forsch. 
Reise S.M. S. ’’Gazelle^, 4 Th. Bot., 1889, p. 7. 

Plant rather slender. Stem up to 600 y in diam. Dact7jls frequently 
all extremely short, usually two-celled, only occasionally three-celled; 
inferior cell nearly as long as broad, 35 — 110 y long, 40 — 85 y wide, 
ultimate cell conical, slightly curved, 60 — 70 y long, 20 — 40 ft at base. 
cj' and 9 ga7netangia frequently lacking at the ultimate branehlet- 
node. Oogonvxmi e. 310 y long (inch coronula), 290 ft wide; oospore 
180 — 240 ft long, 225 — 260 ft wide. 

India: Pegu, Arakan (formerly published as ’’Arraean^*' )? Kolodyne Valley, 
in a jungle swamp, X 1869, Kitrz s.n. (B), type of N. microglocMn A. Br. 

Malay Peninsula: Perak, Gimong Tungal, Bindings, in muddy w'ater on 
a path in jungle, III 1896, RiDlEy, St. of Perak 7142, (K, 8i) ; ibid., Bindings, 
II 1897, Rn)LEY, St. of Perak s.n., (Si); ibid., Sungei Siput, in a stream, 11 IX 
1920, BuRiOiA, Bt. of Perak 6331 (Si); Penang, without exact locality, waterfaee 
in pond, VII 1889, CXJRfriiS, FI. of Penang 1887 (Si). 

Celebes: Pangkadjene, no date, Teysmann 11930 (Bz). 

Timor: without exact locality, no date^), Zippelius s.n. (Bz); S. Timor, 
Kocpang, 15 V 1875, Xaumann 337 and 338 (B); ibid., Pariti, 22 V 1875, 
Xauman'N 6 (B); both specimens immature, therefore identification uncertain. 

Remarks. This variety was formerly distinguished as a species 
from N. Tnicrocarpa on account of the ^’solitary'' oogonia. Re-examina- 
tion of the type, however, shoived that the oogonia tvere clustered and 
situated around one antheridium. 

The vsize of the oospores and the sub-quadratic inferior cells of 
the dactyls may serve to discriminate this variety from var. Glaziovii 
and pap liana. 

Ecology. In jungle swamps and in ponds. It seems that a 
muddy bottom is preferred, as the plants are densely covered with 
cky. Specimens with ripe oospores as far as known from our area 
have been collected in July, October and February. Accordiiig to Pal 
(1932, p. 86), the seasonal distribution in Burma is restricted to 


M Zippelius collectod here in 1828. 
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October and November. The plants are overgrown with epiphytes. 

Ridley (1919, p. 163) remarks to his plants from the Gmiong Turn 
gal, Dindiiigs, that he found the footprint of a rhinoceros in the middle 
of the jungle, where water had gathered, quite Ml of specimens of 
a NiteHa species, the oospores having probably been transported in mud 
by the rhinoceros from some distance. This illustrates very well the 
capricious dispersion of Chm'ophyfa. 

Between 20° N. and 10° S,; Asm, India: 
Pegu ; AI a 1 a y s i a : Malay Peninsula, Celebes, Timor. Moreover in 
lit. *. Burma, Pal (1932, p. 76). 

var. 13 Glaziovii (Zeller) Zayev., nov. comb. — NiteUa Glmiovii 
Zeller ap. Waiuviing in Vidensk. Meddel. naturh. For. Kjoebenh., 1876, 
p. 428; Nordstedt in Act. IJniv. Lund. 25, 1889, p. 11; Aghaekar & 
Kundtj in Journ. Dep. Sci., N. S. 1, 1937, pp. 3, 8 — NiteUa microcarpa 
A, Br. ssp. Glaziovii (Zeller) Nordstedt in Abh. Kbii. Akad. Wiss. 
Berlin, 1882, p. 72; T. P. Allen, Charae. America 1, 1888, p. 47 (nom. 
tant,) ; Nordstedt in Act. Univ. Lund. 25, 1889, p. 27 — NiteUa micro- 
carpa A. Br. ssp. Glaziovii (Zeller) Nordotedt f. santosa NoRBSTEDr 
and f. santosa-tenwior Nordstedt in Abh. Eon. Akad. Wiss. Berlin, 
1882, p. 73. 

Illustrations. Nordstedt in Act. Univ. Lund., 1889, f. 27; 
ACtHARKAr & Kundu in Journ. Dep. Sci., N. S. 1, 1937, pi. 4, figs. 1—9. 

Plant stout. Stem up to 1100 y in diam. Dactyls varying much 
in length, frequently one or two much longer than the other one(s) ; 
sometimes all much elongate or abbreviated, two- and oceasionally 
three-celled; inferior cell up to 1000 ju, long, and 120 /x wide, ultimate 
cell conical, up to 150 /x long, and 90 /x wide, cf and 9 gametangia only 
extant at the ultimate branehlet-node, if one or more of the dactyls 
are elongated. Oogonia 415— 475 y. long coronula), 300— 325 y 

wide ; oospores 240 — 280 /x long, 220—250 /x wide. 

Malay PnxrxsrLA: pierak, Bruas, Dindiiigs, III 1896, Ridley, St, of Feral: 
7144 (K, Si). 

Sumatra: Bonkoclcn, Enggano, Boea-boea, e. 100 iii alt., iu the river, 
30 V BiiTJEiTARMS 3935 and 4343 (L), 

.Taya: Malang, Roemali klampok, 300 m alt., 14 V 1936, J. H. ! 74 (BzL 

Borneo: without exact locality, no date ^), Motley 728 (K). 

E e m a r k s. Variety Glaziovii is much more robust than var. 
microglochin, and is otherwise distinguished in having one or more 
elongate dactyls; it has larger oogonia than this var. and var. papuana. 

Ecology. In a river; covered with clay and overgrown with 

\) Motley collected here between IS54 and 1859. 
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epipliytes. In one ease together with N, ac imiinat a, 
with ripe oospores have been collected in March and May. 

Distribution. Between 5°N. and 35^S.; Asia, M a 1 a D" - 
si a: Malay Peninsula, Sumatra, Java, Borneo. Moreover in lit. : 
Bengal, Agharivar & Kvmv (1937, p. 8) — Aj^ierica, S. Am.: 
Brazil, Zeller (1876, p. 428), Nordstedt (1889, p. 11), Brauk & 
Nordstedt (1882, p. 73) — ApRiaA, S. Af r. : Cape Colony, Nordstedt 
(1889, p. 27). 

var. y papuana Zanev,, nov. var. 

Plcmta tenuis, elongata. Cmilis 500 — 600 ^ diam. Daciyli saepe 
inaequales, interdum omnes abbreviati vel unus duobus aliis multo 
longior, 2- (vel interdum 3-) cellulati; cellula inferior ad 1000 y, longa, 
70 — 100 IX lata; cellula ultima conica, ad 90 y longa, basi e. 45 /x. lata, 
cf et 9 gctfiietangia ad nodos 3 primarios, verticilli basi nulla. Oogonia 
480 — 570 /X longa (coronula inclusa), 340 — 370 /x lata; oosporae 300— 
350 jLx longae, 260 — 320 fx latae. 

New CtUInea: Papua, Rouna, in a x>oc)l on an enormous rock in Laloki 
river, e. 60 ni alt., 29 Y 19.35, Cmux 12425 (B and L, type). 

Ee marks. The plants of this new variety are extremely flexible, 
and fixed to the paper and to each other. This variety comes very 
near to var. Glaziovii, but differs in having larger oogonia. 

Ecology. In a pool on a rock. * 

I) i s t r i b u t i o n. 3^ S. ; Asia, Mai a y s i a : New Guinea. 

3. Series Plurigellu latae J. Groves in Journ. Bot. 73, 
1935, p. 49; Groves & Allen in Proe. Eoy. Soe. Queensl. 46, 1925, 
p. 41; ZiiKEVELD in Blumea 3, 1939, p. 380 — Nitellae flahellatae 
A. Braun in Hooker's Journ. Bot. 1, 1849, p. 198, pro parte — Sub- 
sect. Folyarthrae A. BiuiUN ap. von Leonhardi in Lotos 13, 1863, repr. 
p. 11; id. in Verb, naturf. Ver. Briinn 2, 1864, repr. p. 39; Braun, 
Consp. syst, Charae. europ., 1867, p. 2 — Sect. Polyarthrodaetylae 
xi. Braun in Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 797, 1868; 
Braun & Nordstedt in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 14; 
T. P. Ali.en, Charae. America 1, 1888, p. 48; Migula, Die Charae., 
1897, p. 98; Nordstedt in Proc. Eoy. Soe. Viet., N.S. 31, 1918, p. 3; 
Kundu in Journ. Ind. Bot. Soe. 16, 1937, p. 266 — Subsect. Artliro- 
dadifle.^ Hy in Bull. Soc. bot. Prance 60, 1913, Mem. 26, p. 16, pro parte. 

Dactyls (ultimate rays of the branchlets) indifferently 2 — 6-eelled. 

29. Nitella Alleninda Zanev., nov. spec. 

Illustrations. The pres, paper, figs. 3a—/? . 
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' Plant a nionoiea, niinima, gracillima, ad 3 — 5 cm alta, pallide 
briimiea. Caulis tenuis, 250 n diam. Internodia ramulis breviora vel 
aeqiialia. Verticillomm ramuli steriles normalitei* 6, aeqiiales, c. 1.5 cm 
long!, simplices bis furcati; radii primarii V2 — Vs totiiis longitudinis 
ramiilonim; radii secundarii 4 — 5, eorum 1 — 2 in radios 2 — 4 tertiarios 
furcati. Perticillorum ramuli fertiles 6 — 7, longitudine sterilium aequales, 
plerumque 3-plo interdiim 4-plo furcati, radii primarii V,. totius 
longitudinis ramulorum ; radii secundarii 5 — 6 ; radii tertiarii 4 — ^5 eoiami 
1 — 3 in radios quaternarios 2 — 4 furcati; omnes radii gradatim. breviores, 
ultimis longissimis exceptis. Dactyli steriles 2 — 4, (2 — )4( — 5)-cellulati 
mucrone 65 — 130 jx longa, basi 25—45 y lata; dactyli fertiles 2—4, 3( — 5)- 
eellulati, mucrone 30 — 90 /x longa, basi 15 — 25^ lata; omnes cellulae 
gradatim breviores; cellula superior conica, cellula penultima apiee 
rotundata. cT et 9 sessilia, conjuncta, in omnibus nodis 

liberis, nodo primo exeepto. Antheridia solitaria, terminalia, c. 205 /x 
diam. Oogonia solitaria, lateralia, 361 — 395 /x longa (coronula inel), 
260— 271 y lata, striis 7— 8; coronula 45 — 56 y, alta, basi 51 — 62 /x lata; 
oospprae 237 — 249 y longae, 187 — 205 jx latae, striis 6 ; memhrana 
oosporae tuberculata. 

Plani; monoecious, very small and graceful, only 3 — 5 cm higli, 
pale-brown, not incrusted at all. Stem very slender, up to 250 /x in 
diam. Internodes as long as or somewhat shorter than the branchlets. 
Sterile hra/nchlets 6—7 in a whorl, the longest 1,5 cm, frequently once, 
seldom twice furcate; primary rays V2 — lc)ng as the entire 
branchlet; secondary rays 4—5, of which 1 or 2 are sometimes again 
furcate into 2—4 tertiary rays; only the lowest 1—2 whorls being 
steille. Fertile hranchlets 6 — 7 in a whorl, c. 1.5 cm long, forming 
loose heads, thrice furcate; primary rays the length of the entire 
branchlet; secondary rays 5 — 6, much shorter than the primary ones, 
all divided into 4 — 5 tertiary rays, of which 1 — 3 are again forked 
into 2 — 4 quaternary rays; the ultimate rays are always much longer 
than the penultimate ones. Dactyls 2 — 4, 2 — 5-eelled, in the sterile 
whorls usually 4-eelled, ultimate cell 65—130 y long, 25 — 45 /x wide at 
base ; in the fertile whorls usually 3-celled, ultimate cell 30 — 90 /x long, 
15 — 25 fx wide at base; successive cells in both kinds of dactyls gra- 
dually shorter, penultimate cell rounded at the apex, ultimatt* (*el] V:; 
as broad as the penultimate one ; dactyls all different in length. 
cT and 9 gametangia sessile, together at the same and all free branclilet- 
nodes, except the lowest one and the base of the wdiorls, not enveloped in 
mucus. Antheridia solitary, teiTOnal, c. 205^ in diam., earlier ripe 
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than the oogonia. Oogonia solitary, lateral, 361— 395 ja long (inel eoro- 
iinla), 260 — 271 fi wide; spiral-cells showing 7—8 convolutions; coromila 
45— 56 high, 51 — 62 /x wide at base, persistent ; dark-brown 

to almost black, 237 — 249/1 long, 187 — 205 /x wide, with 6 ridges; otiter 
mernhrane tuberculate. 

Java: Priangan, near Tjiparoegpoeg, in a little pool in a valley of tlie 
G. Papandajan, c. 2500 ni alt., 14 V 1931, VAis Bteenis 4799 (Bz), type. 

E e m arks. This graceful species is the only and first member 
of the Polyarthrodactylae collected in the Netherlands Indies. It has 
much resemblance with the only European species of this section, 
N. ornithopoda, also occurring in Africa, and with N. liavaiensis from 
the Sandwich Islands. These are both robust plants, and have the 
oogonia and antheridia clustered, whereas they are solitary in the 
present species. For N. ornithopoda the aggregated oogonia are not 
mentioned, but I have studied the plants from the Gironde, collect- 
ed by MoteI/AY (cf. '^Fragmente'' , 1882, p. 90), which show this 
feature. This species differs moreover in having less furcate fertile 
branchlets, a lower number of rays at the different nodes, smaller 
antheridia, and larger oogonia. Moreover, in N. liavaiensis the first 
branchlet-node is fertile. 

A third allied species is N, honaerensis from S. America, which 
I have not seen. This is a more robust plant, with more furcate 
branchlets, whereas the penultimate cell is frequently as narrow as the 
ultimate one. Allen & Herter write (1934, p. 90), that a plant coF 
lected in Uruguay differs from the type in being sterile at the 
first forking. 

The specific name commemorates Mr G. 0. Ali^en, the indefatigable 
eolleetor of and publicist on Indian CharopJiyta. 

Ecology. ^’A very delicate species with orange organs^^ and 
”very frequent in a pool of 20 cm^ with a depth of 3 — 4 cm^‘, are 
annotations given on the herbarium-label. 

Distribution, 7^S, ; Asia, Malaysia: Java. 

II. Sectio Heteroclem AE J. Groves in Journ. Linn. Soc., Bot, 
46, 1924, p. 360; G. 0. Allen in Journ, Ind. Bot. Soc. 7, 1928, p. 51; 
Pal in Journ. Linn. Soc., Bot., 49, 1932, p. 64; J. Groves in tlourn. Bot. 
73, 1935, p. 47; Groves & Allen in Proc. Eoy. Soc. Queeusl. 46, 1935, 
p. 41; Zaneveli) in Blumea 3, 1939, p. 380 — Subsect. Heteropliyllae 
A. Braun in Flora 22, 1839, p. 310; id. in Hooker’s Journ. Bot, 1, 
1849, ])p. 195, 197 ; von Leoniiardi in Lotos 13, 1863, repr, p. 9; id. 


lOS 


BLUMEA ■— VOL. IV, No. 1, 1940 


iii.Verh. natiirf. Ver. Biiinn 2, 1864,. repr,.p. 39; A. Beaun, ' Coiisp. syst. 
Cliarac. eiirop., 1867, .p, 2;^ Braun & Nurustedt in Abli. Kbii, Akad. 
Wiss. Berlin, 1882, pp. 10, 13; T. F. Allen, . Cliarac. ' America 1, 1888, 
pp. 43, 48; Migula, Die Charac., 1897, p. 98; H. & J. Groves in 
Urban,' Symb., Alltill 7, 1911, p. 31;. Printz in Engler & Prantl, Nat 
Pi:i fam. 3, ed, 2, 1927, p, 427 ; Nordstedt in Proc. Roy. Soc. Viet. 31, 
N. S., 1918, p. 3 — Nitellae furcatae heterophyllae A. Braun in N. 
Denkschr. Schweiz. Ges. Naturw. 10, 1849, p. 10 — Subsect. 
clemae Groves & Bullociv Webster, Brit. Cliaroph. 1, 1920, p. 126. 

Bach whorl of branchlets consisting of two or more rows, viz. 
one primary row composed of elongate and compound branchlets, and 
one or more accessory rows above and below the primary one, formed 
by small and less furcate branchlets. 

30. Nitella hyalina^) (DC.) Agakdh, Syst. Alg., 1S24, p. 126, pm parte; 

Braun <fe Norbstedt in Abli. Kion. Akad. Wiss. Berlin, 1882, pp. 14, 79 (var. 

indioa) ; J. GRiOms in Journ. Linn. Soc., Bot,, 46, 1924, pp. 362, 369 ; G. 0. Allen 
in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597'; id. in Joiirn. Ind. Bot. Soc. 

7, 1928, p. 59, pi. 5, f. 1; Dixit in Joiirn. Ind. Bot. Soc. 10, 1931, p. 205; Pal 

in Journ. Linn. Soc., Bot., 49, 1932, pp. 64, 66; Mukerji in Proc. 19t}i Ind. Sci. 

Oongr., Bangalore, 1932, p. 328; G. 0. Allen in Journ. Ind. Bot. Soc. 12, 1933, 

p, 17; VlmCERJi in Proc. 21st Ind. Sci. Oongr., Bombay, 1934, p. 295; Acgiakkar 

& Kunlu in Journ. Dep. ScL, N. S., 1, 1937, pp. 3, 9, pi. 5, figs. 1, 2; Stewart 

in Journ. Mitekell Soc. 53, 1937, p. 173, text-f. 1 and pi. 16 — CJuira hyalina 
DE Gand-olle, FI. Fmng. 5, 1815, j). 247, pro parte. 

Plant monoecious, me di urn-sized, up to 30 cm High. Intcraoden 2 — 4 times 
the lengtli of the branchlets. Branchlets in three rows of 8 each, two rows of 
short accessory branchlets, one above and one below the longer middle primary 
branchlets. Primary branchlets 2 — 3 times furcate; secondary rays 7 — 10. Dactyls 
4 — 5, uniformly two-celled. Accessory 'branchlets of the upper row once furcate 
into 5 rays; those of the lower row once or twice furcate into 4 — 6 rays. 

and Q gametangia together at all nodes of the primary branchlets and 
occasionally at those of the accessory branchlets, solitary, enveloped, in mucus. 
Antheridia 350 — 425 y in diam. reddish brown, 250 — 335 long, with 

6 — 7 ridges. Membrane granulate. 

Remarks. It is somewhat surprising that this species is not yet collected 
in Malaysia as it is very common both in India and in Australia. l(l(‘ntifie<{ at 
once by the presence of the accessory branchlets. No Malaysian spmdimms 
examined. 


^) The literature here mentioned concerns only the area undtu* discussion; 
other articles, illustrations and synonyms (not seen by the author^ ar(‘ to be 
found in Braun Sc Nortlsteot (1882, p. 7), Mkittla (1897, p. DO) and in G-H;OVEs; & 
Bullock 'Werster (1920, p. 127). 
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E(iolog‘.y. In the shallower w'ater of x^ools, ete. Dixit (1931, p.y20r>) has 
found it in a saltwater miidflat near the sea shore. 

D i s t r i b u t i o n. Between 70° N. and 40° S. ; Euilope — Asia: S o n g a r i a ; 

P e r s i a; In d i a; C h i n a; J a p a n — N. & 8. Africa — N., C. & S. Aim erica — 
Australia. 

2. TOLYPELLA A. Br. emend, von Leonh. 

Genus TOLYPEDLA von Leonhaio)! in Lotos 13, 1863, reprint p. 12; Id. in 
Verb, naturf. Ver, Briinii, 2, 1864, repr. p. 39; A. Braun in Cohn, Krypt. P]. Sdilos. 
1, 1876, pp. 368, 400; Braun & H-orbsteot in Atoh. Kon. Alcad. Wiss. Berlin, 
1882, p. 93; T. F. Allen, Charac. America 1, 1888, -p. 51; id. in Bull. Torrcy 
Bot. Cl. 10, 1883, p. 109; Migula, Die Charae., 1897, p. 198; Yordstelt in Proe. 
Boy. Soe. Viet., bT. S. 31, 1918, p. 4; Groves & Bitllouk Webster, Brit. Charoph. 1, 
1920, p. 129; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 360; G. O, Alien in 
Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 592; Printz in Engler & Prantl, 
Nat. Pfl. fain. 3, ed. 2, 1927, p. 426 — Sect. Caudatae A. Braun in N. Denkschr. 
Schweiz. Ges. Natiirw. 10, 1849, p. 11 — Subgen. Tolypella A. Braun in HookepCs 
dourn. Bot. 1, 1849, p. 199, pro parte-, id. in Monatsber. Kon. Akad. Wiss. Berlin 
f. 1867, p. 797, 1868; id., Consp. syst. Charac. Eiiroi)., 1867, p. 3 — Sect. Fseudo- 
hracteatae Wallman, Fbrsok. syst. Charac., 1853, p, 39, parte-, id. in Act. 
Soc. Linn. Bordeaux 21, 1856, p. 13. 

Branches usually more than tAvo at a stem-node. Sterile hranchlets simple 
or 'furcate; fertile hranchlets furcate with very unequal rays, normally forming 
dense heads. ^ and Q gametangia frequently long-stalked. Antheridia solitary, 
lateral at the nodes of the hranchlets and, at times, also at the base of the 
whorls, thus rex)resenting secondary rays. Oogonia always aggregated, originating 
from the basal node-cell of the antheridium, or from those of the primary rays, 
thus representing a branchlet of a higher order than the antheridium. Oospores 
subglobose, hence terete in transverse section. 

Remarks. According to T. F. Allen (1882, p, 109) the genus is to be 
divided into two sections on aeeourit of the shape of the ultimate cell of the 
rays and the branchlets. 

Distribution. About 14 species in fresh and brackish water in all 
Xiarts of the world, especially in the northern hemisphere. 

Key to the sections and species ^). 

la. Ultimate cell of the hranchlets and rays conical (C o n o i d e a e) . . ■ . 

. . . . . . . 1. T. prolifera 

b. "Ultimate cell of the branchlets and rays obtuse (A 1 1 a n t o i d e a c) . 2 


2a. Antheridia 700 — 750 y in diam. . . . . i . . . . 2. T. Mspanica 

b. Antheridia 325 — 375 y in diam. , , . . . ... 3. T. glomcrata 


1. Sectio CO NOIDEAE Groves & Bullock WebstePv-, Brit. Charoph. 1, 
1920, p. 130; J, Groves ill Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 370 — Sect. 
AcutifoUa T. F. Allen in Bull. Torrey Bot. Cl. 10, 1883, p. 110; id., Charac, 
America 1, 1888, i). 51. 
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Ultiiiiate cell of the braiichlets. and rays conical, acute and short. Spiral- 
cells of oogoiiiimi not swollen at the apex. Goroimla persistent. 

1, Tolypella prolifera"^) (Walle.) von LEONiaAm in Lotos 13, 1883, repr. 
p. 57; J. GrfiO^'^s in Joxmi. Linn. Soe., Bot., 46, 1924, pp. 362, 370; G. 0. Allen 
in Joiini. Bombay Nat. Hist. Soc. 30, 1925, p. 597; id in Joiirn. Ind. Bot. Soc. 7, 
1928, p. 60, pi. 5, text-f. 8; id. in Journ. Ind. Bot. Soc. 15, 1936, p. 51 — Chara 
tmnslucens Ag. var. proUfera WallriOTH in PI, Orypt. Germ., 1833, p. 106. 

Flmit monoecious, very stout, up to 35 cm high. Bmnchlcts 6—20 in a whorl, 
very unequal; sierile 'branchlets simple, much elongate, 3 — 5 ecYlad; fertile 
hravcMets in. dense heads, once or twice furcate. Bays 2 — 3 at each node, simple 
or fxircate. Dactyls 3— 5-celled; ultimate cell conical. ^ and Q gametangui at 
the branchlet-nodes and at the base of the whorls, AritherkUa g, 300 y in diani. 
Oospores dull-browm, 330. — 400 y long, with 9 ridges. Memhrane flat. 

Remarks. Different from the related Tolypella intricata by the stout 
non-fureating sterile branchlets. No Malaysian specimens examined. 

Ecology. In shallow u-ater of ditches and in rivers with a low velocity. 
According to Allen (1928, p. 60) the species is very constant in the time of 
appearance: it commences in December and ripe oospores are still found in 
February. 

Distribution. Bet'ween 50° N. and 40° S.; Eukope — Asia, India: Clangetic 
Plain; China: Yunnan — N. and 8. America. 

II. Sectio A L L A N T O I D E A E GriOVes & Bullock Webs'tek, Brit. 
Cliaroph. 1, 1920, p. 135; J. GriOVES in Journ. Linn. 8oc., Bot., 46, 1924, pp. 362, 370 
— ^ect. OhUisi folia T. F. Allen in Bull. Torrey Bot. Cl. 10, 1883, j). 110; id., 
Charac. America 1, 1888, xu 51. 

Ultimate cell of the branchlets and rays allantoidi, rounded at the apex 
and not abbreviated. Spiral-cells of the oogonium not swollen at the apex at 
maturity. Coroniila deciduous. 

2. Tolypella hispanica^) Nordotedt in Act. Univ, Lund. 25, 1889, pp. IS, 14, 
f. 44; .T, F. Allen, Charac. America 1, 1888, p. 51 {nom. taut,)] Opener in Bull. 
Soc. l)ot. France 70, 1922, p. 77; J. GrtioVES in Journ. Linn. 8oe., Boi., 46, 1924, 
lip. 362, 370. 

Flant dioecious, moderately stout. The descrixition is similar to that of 
the following species, T. the gumetangia exeeiited. Anth( ridm stalked, 

700—750 //. in diani. Oospom* brown, 225—300 // long, with 7— 8 rirlges. Membrane 
finely granulate. 

Rem a r k s. This species, ivhieh has never been adequately described, is 
closely allied to T. glomerattu No specimens examined. 

Ecology. In rivers. 


') The literature here mentioned concerns only our aia^a; fnrtluu- title.s, 
synonyms (not cheeked by the author) and illustrations are to be found in Braun 
(& Nordsteot (1882, p. 97), Migula (1897, p. 203), Groves & Bvlluck Werstei: 
(1920 p. 133). 
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B i s t r i b u t i o n. Between 45° N. and 25° N. ; Europe — Asia, P e r s i a ; 
India: India Beserta — N. Africa. 

3. Tolypella glomerata (Besv.) von Leoniiakdi in Lotos 13, 1S6S, repr. 
p. 57; J. Groins in Jourii. Linn. Soc., Bot., 46, 1924, pp. 382, 370 — CJmtci glomeraia 
Besvaux ap. Loeseiaxjr-B'E:SUONG€Hai\ip.s, Not. PL aj. FI. France, 1880, p. 135. ■ 

Pkmt monoecious, moderately stout. Branches usually 2 — 6 at a stem-node. 
Branchlets 6 — 12 in a whorl; sterile hranehlets simple, elongate, 3- — 5-celled; fertile 
hrancJilets in dense heads, once furcate. Bays 4 — 5, the central ray 3 — 4-eelled, the lateral 
3-celled. Ultimate cell obtuse. ^ and Q gameiangia at the nodes of the branchlets, 
and oogonia frequently at the base of the whorls. Antheridia. 325 — 375 y in diaiu. 
Oospores brown, 300^ — 375 y long, with 7 — 9 ridges. Membrane linear-granulate. 

Remarks. This species resembles very much T. nidifica, which differs 
ill having much larger gametangia, claret oospores, and a smooth oospore-membrane. 

E c 0 1 0 g y. In brackish and fresh water of pools and ditches. 

B i s t r i b u t i 0 n. Between 60° N. and 45° S.; Europe — Asia, India: 
W. Himalaya, India Beserta; China? — N. America — Africa. 

II. C H A E E A £ VON Leonh. 

Tribiis CHARE AE von Leonhabdi in Lotos 13, 1863, repr. p. 12; id. 
in Verb, natnrf. Ver. Briinn 2, 1864, repr. p. 40; H. & J. Groves in 
Urban, Symb. Antill. 7, 1911, p. 31; Hy in Bull. Soc. bot. France 60, 
1913, Mem. 26, p. 5; Groves & Bullock Webster, Brit. Charoph. 2, 
1924, p. 1; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 360; Printz 
in Engler & Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 428; Pal in 
Journ. Linn. Soc., Bot., 1932, p. 64; Groves & Allen in Proc. Roy. 
Soc. Queensl. 46, 1935, p. 40; Zaneveld in Blumea 3, 1939, p. 378 — 
Gen. Ghara Agarbh, Syst. Alg., 1826, p. XXVII; Braun in N. Denk- 
sclir. Schweiz. Ges. Naturw, 10, 1849, p. 12; id. in Hooker^s Journ. 
Bot. 1, 1849, p. 200; id., p. 294; id., Consp. syst. Charac. europ., 1867, 
p. 3; id. in Monatsber. Kon, Akad. Wiss. Berlin f. 1867, p. 797, 1868 — 
Charae pleurogynae et liypogynae A. Braun in Ann. Sci. Nat. 1, ser. 2, 
1834, p. 353 ; id. in Flora 18, 1835, pp. 12, 57, 58; id. in Linnaea 
17, 1843, pp. 116, 117 — Fam. CJiareae A. Braun in Cohn, Krypt. FL 
Sehles. 1, 1876, jjp. 368, 402; Braun & Nordstedt in Abli. Kon. Akad. 
Wiss. Berlin, 1882, p. 16; T. F. Allen, Charac. America 1, 1888, p. 52 
(Chame) ; G. 0. Allen in Journ. Bombay Nat, Hist. Soc. 30, 1925, 
p. 592 ~ ap. Migula, Die Charac., 1897, 

p. 252; Robinson in Bull. New York Bot. Card. 4, 1906, p. 253. 

Plmits with (generally in corticated species) or without calear- 
(‘ous incrustation. Stem and branchlets with or without cortical-cells. 
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Branches, similar to the main stem, usually one at a stem-node in the 
axil of the oldest branchlet. Brmchlets 6 — 12 in a whorl on each 
stem-node, not furcate, with one-celled bract-eelLs at the branchlet-nodes. 
Stipulodes, being one-celled organs, at the base of the branchlets, rudi- 
mentary or present in a single or double row. Cells of the coronula 
in a single row of five cells. 

Key to the genera. 

la. Stipulodes nidiniejitary; 'bract-cells 1 — ^3 at a node, very long; branclilets 
consisting of 2 — 5 very long articulations; ceorticate; dioecious, aiitlieridia 
and oogonia lateral . . . . . . . . . ... 3. Nitellopsis 

b. Stipulodes present, sometimes rudimentary; bract-cells normally 4 or more, 
sliort; branchlets consisting of 4 or more articulations; corticate or ecorticate; 

dioecious or monoecious . ^ 

2a. Antlieridium situated above the oogonium (not yet collected in our area) . 

4. Lamprotbamiiiiim 


b. Aiitheridium situated at either side of each oogonium . , 5. Lychnothamnns 

c. Antheridium situated below the oogonium . . . . . . . 6. Ohara 


N 0 1 e. As I already pointed out in Blumea »3, 1939, p. 37S, lYLAiiSZK Y'\s 
genus Clmrina (1937, p. 490) from Western Australia is too badly defined to give 
it a place in the Charophyta system. The description is only based on vegetative 
parts of a plant mounted on a microscopical slidie and nothing can be said about 
the situation of the gametangia which procure at present important features for 
the classification of the genera. It is much to be hoped that the plant may 
be collected again. 

3. NITELLOPSIS Hy 

Genus NITELLOPSIS Hy in Bull. Soc. bot. France 36, 18S9, p. 397 ; 
Geoves & Bullock Webster, Brit. Charoph. 2, 1924, p. 2 ; J. Groves in 
Journ. Linn. Soc., Bot., 46, 1924, pp. 360, 370; G. 0. Allen in Journ. 
Bombay Nat. Hist. Soc. 30, 1925, p. 592; Prini'z in ENouiR & Pr.\n'tl, 
Nat. Pfl. fam, 3, ed. 2, 1927, p. 428; P.\l in Journ. Linn. Soc., Bot., 
49, 1982, p. 64 — Nitella sect. Pseudohracteatae Wallhan in Act. Soc. 
Linn. Bordeaux 21, 1856, p. 33, pro parte ■ — Chara sul)gen. Tolypellopsis 
VON Leonhaedi in Lotos 13, 1863, repr. p. 13 — Chara sect. Tohjpelhpm 
VON Leonhaedi in Verb, naturf. Ver. Briinn. 2, 1864, repr. ]). 41 — 
Cham sect. Astephanae A. Beaun, Consp. syst. Cliarae. europ., 1867, 
p. 3; id. in Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 798, 1868; 
id. in OoHN, Krypt. FI. Sehles. 1, 1876, p. 402 — Tohjpdlop.m (von 
Lbonh.) Miotiuv, Die Charae., 1890, p. 253. 

Stem and branchlets entirely without cortical-cells. Stipulodes 
rudimentary. Branchlets %vith 2—5 articulation.s. Bract-cells 1—3 at 
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-each branchlet-node, much elongated. Bracteoles^ being one-celled organs 
originating from the node at the base of the oogonium, absent, cf ^^d 
$ gamefangia arising as direct outgrowths from the peripheral cells 
of the braiichlet-nodes. 

E e m a r k s. The discoveiy of a plant in the island of Ijombok 
hy Dr Heberer, described below as Nitellopsis sarculariSf leads to an 
emendation of the diagnosis of the genus. The emendation concerns 
the branehlets, which do not have 2 — 3 but 2 — 5 articulations, and the 
stipulodes being not absent, but rudimentary. For further particulars 
1 vefex to N. sarcularis. 

Distribution. Three species in fresh water of Europe, India, 
Malaysia, and Australia. 

Key to the species^). 


la. Fertile branchlets with 2 — 3 free nodes. 1. JV. ohtusa 

b. Fertile branchlets with 3 — 4 free nodes. 2. N. sarcularis 


1. Nitellopsis obtusa (Besvaux) J. Groves in Journ. Bot. 57, 1919, 
p. 127; id. in Journ. Bot. 60, 1922, p. 54; id. in Journ. Linn. Soc., Bot., 46, 1924, 
p. 370; Pal in Journ, Linn. Boc., Bot., 49, 1932, p. 79; Mukerji in Proc. 19th 
Ind. Sci. Congr., Bangalore, 1932, p. 328; id. in Proc. 21st Ind. Bci. . Congr., 
Bombay, 1934, p. 295 — Chara olPusa Besvaux jap. LoiSELEUR-BESLOisr'GCHAMPS, 
Kot. PL aj. FI. France, 1810, p. 136 — Cham stellig era Bauer ap. Reichenbach 
in MoESiSLER, Gemeinn. Handb. Gewaehsk. 3, ed. 2, 1829, p. 1595 — Nitella 
.stelUgera Kv’ETZtm} Sp. Alg., 1849, p. 518; id., Tab. Phyc. 7, 1857, pi. 27 — 
LyelmoPhamnus stelUger A. BrauK in Abh. Kon. Akad. Wiss. Berlin, 1882, pp, 17, 
102, pi. 6, f. 189 — Nitellopsis stelliger By in Rev. Bot. 8, 1890, p. 46 — 
Tolypellopsis st elUg era aver) Mkiula, Bie Charae., 1890, p. 255, figs. 70 — 73. 

Plant dioecious, robust, c. 40 cm high. Lower stem-nodes white, star-shaped, 
with long rhizoid-like branches. Internodes as long as or somewhat longer than 
the branchlets. Branchlets 5 — 7 in a whorl, consisting of 2 — 3 articulations. Bract- 
.cells 1 — 2, up to as long as the ultimate branchlet-articulation. ^ and gametangia 
1—2 together at the two lowest nodes. Antheridia 750 — 1000 y in diam. Oospores 
golden-brown, e. 775 // long, with 7 ridges terminating in short basal claws. 
Membrane minutely granulate. 

R e m arks. This species is at once distinguished by its habit and -when lower 
atemmodes are collected, by their star-shape. The distribution is remarkable for 
the disjunct area. Bifferent from N. sarcularis by the lower number of fertile 
branchlet-articulations. No Malaysian specimens examined. 

Ecology. Mukerji (1932, p. 328) collected the species in Kashmir at 

Of. note on p. 51. 

“) European literature, other synonyms and illustrations are to be found 
’in Braun & Noims^rEUT (1882, p. 102), Migula (1897, p. 255) and Groves & 
Bullock Webster (1924, p, 3). 
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a depth of about 26 feet together ^nth. Nitella acuminata, N. flag elUformis aii3 
X. liijalina. All these plants are able to withstand low intensities of light. 

Distribution. Between 65® N. and 23° N.; Eubope — Aisia, India,. 
W. Himalaya, Burma. . 

2. Nitellopsis sarcularis Zanev., nov. spec. 

Illustrations. The pres, paper, figs. 

Plant a dioica, gracilis, elongata. Pianta feminea ignota. Caulis 
tenuis, 340 — 400 ft diam. Internodia quani ramuli 1 — li/i-plo longiora. 
Stip-idodia uniseriata ; pleriinique non inchoata, apiciilata. Verticillorum 
ramuli steriUs 5™-7, incurvati, ecorticati, 3 — 4 articiilationibus, ad 4 cm 
loiiga. Varticillonmi ramuli fertiles 6, in eapitula eongesti, incurvati^ 
ecorticati, 4—5 articiilationibus. Bradeae 2 laterales antheridiis aequa- 
les, 1 anteriore ramiilis fertilibus orta paree evoluta, sterilibus autem 
elongata, ad 6 mm longa. Antheridia 1 — 2 aggregata, plerumque 2, in 
omnibus nodis primo sterili excepto, c. 450 g diam. 

Pkmt dioecious, slender, yellowish green, incrusted; most probably 
rather long (some small fragments of male plant only were collected).. 
Stem slender, 340 — 400 y in diam. Internodes as long as, or slightly 
longer than the sterile branchlets. Stipulodes rudimentary, only one- 
found developed, small and apiculate, c. 133 ft long, 80 /x wide. Sterile 
hrancJilets 5—7 in a whorl, very long, up to 4 cm, slightly incurved,, 
containing 2—3 free nodes, the articulations gradually tapering into the 
apex, though the second articulation is usually the longest, ultimate 
artieuiation long acuminate, or short conical, thus forming a muero. 
Fertile branchlets 6 in a whorl, up to 1 cm long, forming loose heads,, 
containing 3 — 4 free nodes, articulations as in the sterile branchlets. 
Brad-cells 1 — 3, up to 6 mm long (but then always only 1) at the low^er 
nodes of the sterile branchlets, at the upper node frequently reduced' 
to papillae; those of the fertile branchlets up to 450 /i long, but more 


Fig. 7, Kitella jyseiidoflahellata, ^’Norva>S!rai>T-markinf>-s‘'‘ of flifferout oosjujnr 
membranes; a. (var. mucam) specimen collected by VAX Strexis 49021), X f'- 276; 
b — e. var. mutilcr, h, and g. type specimen of Locmar, collected by E. Vox Mabtexs,. 
X c. 275; d. sfiecimeii collected by Zippelius, X c- 275; c , specimen collected by 
JrxmroHX (lierb. van dex Boson), X e. 275 — Fig. S, Nitcllogsis sarcularis, n. sp. ; 
a. liabit, X c- 2; b. stem-node with stipulodes, of whi('h only one has d(*vflope<E 
the others being rudimentary, X e. 12; c. braiiehlet-node with antluu-idiuni, X 22; 
<2. branclilet-node with 2 two-celled bract-cclls, X c. 23 ; c. brauchhd-node, X c- 23 — 
Fig. 9, Chant australis var. Vieillardii f. siynpUGissima ; a, part of female plant- 
with whorls of fertile branchlets, X c. 5 — Fig. JtO, Chara falgcns; a. sfem-nodo 
with whorl of fertile branchlets, X c. 4 — Fig. 11, Chara pashrnii; n. stem-node- 
with whorl of fertile b ranch! et, X e. 4. 
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.iiiimerous, apiculate or acuminate, one-celled. Antheridia 1 — 2 together, 
frequently 2, at all free nodes, the ultimate one excepted and not at 
the base of the whorls, e. 450 /x in diain. 

Lombok: Segara anak, alt. e. 2000 m, 1927, HKberke s.n. (Bz), type. 

Bern arks. It is a pity that only very few fragments of a male 
plant of this interesting genus were collected in Malaysia, as these 
fragments show important differences with the only species of this 
genus known at present and occurring in Europe and India. These 
particulars are : The fertile branchlets have rarely 3 articulations 

but usually 4, whereas the number of articulations of the sterile branch- 
lets is usually 3 and seldom 2 (Gkoves & Bullock Webster remade 
for the genus [1928, p. 28] : '’There is usually only one and never 
more than two nodes^') ; 2^ The ultimate cell of the sterile branehlete 
is elongated and frequently longer than the bract-cell on the same 
branchlet; those of the fertile branchlets are, however, usually short 
and conical (Groves & Bullock Webster, L c., write: "The apical cell, 
instead of being short and conical, is elongated and cylindricaT^ ) ; 
3®. The stipulodes are usually rudimentary though in one case a developed 
one was extant (f. 85). As far as I know this has never been ob- 
served in the genus and it shows moreover, that the lower peripheral 
cells of the stem-nodes are indeed rudimentary stipulodes. This is in 
contradiction to Migula (1890, p. 266), who states: "dasz dieser 
Gattung ein Stipularkranz vollstiindig fehlt'^ ; The number of 

bract-cells for N. oliusa is mentioned by Groves & BuLLoav Webster 
{1. c., p. 4) as 1 — 2 and by Migula (1897, p. 258) as 1 — 3. In the 
present species the number is 1— -3 j 5*^. Antheridia are normally 
geminate and rarely solitary at the inner side of the branchlets, thus 
quite the reverse of A. ohtusa, they are seldom surrounded by 1 
or 2 bract-cells. The antheridia are smaller than in A. ohtusa, viz. up 
to '500 p ill diam. 

As the lower parts of the plant were not collected, unfortunately 
nothing can be said about eventual star-like nodes as are occurring in 
A. obtusa. 

The above cited characters were hitherto not yet oliserved for 
A. obtusa, though it is obvious that the new” species must ])(^ included 
in this genus. The diagnosis thereof is emended in this s(vnse. The 
name was given to the species on account of the resemblaru^e of the 
branchlets with a weed-hook. 

In one case two bract-cells were two-celled (cl f. Sd) ; the same 
was observed by Nordsteot (1866, p, 113) in A. oldma. 
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■ Bcolo.gy. Unknown.. ^ 

Distribution. On 8*^30' S.; Asia, Malaysia: Lombok. 

5. LYOHNOTHAMNUS (Ktjpr.) VON 

Ctenus lA^CHNOTHAMNTTJS (Rupe.) von Leonhaebi in Lotos 13, 1863, repx. 
p. 12; id. in Verli. naturf. Ver. Bilinn 2, 1864, repr. p. 40; Beaun & NroRBSTEDT in 
Abli. Kjon. Akad. Wish. Berlin, 1882, p. 102, pro parte; T. F. Allen, Cliarac. 
America 1, 1888, p. 52, pro parte; A. BEiiUN in Cohn, Krypt. FI. Scliles. 1, 1876, p. 401; 
Migitla, Bie Charac., 1897, p. 286; Hy in Bull. Soc. bot. Prance 60, 1913, Mem. 
26, p. 5; Geoves & Bollook Webster, Brit. Olmroph. 1, 1920, p. 91; J. Groves 
in Journ. Linn. Soe., Bot., 46, 1924, p. 361; G. O. Allen in Journ. Bombay Nat. 
Hist. Soc. 30, 1925, p. 592; Pkintz in Enolee & Prantl, Nat. Pfl. fam. 3, ed. 2, 
1927, p. 428; AghaekAE & Kunbu in .Journ. Dep. Sei., N. 8. 1, 1937, p. 3 — 
Sect. Cliarae pie urogynae A. Braun in Ann. Sci. Nat. 1, ser. 2, 1834, p. 353; id. 
in Flora 18, 1835, pp. 12, 57 — Gen. Charopsis Kuetzing, Phyc. Gen., 1834, p. 319, 
pro parte; id., Phyc. germ., 1845, p. 256, parte — Sect. Lyehnothammns 
Rtjpkeght in Beitr. Pfl. Russ. Reiches 3, 1845, p. 11, pro parte — Sect. Charae 
harhatae A. Bratjh in N. Benkschr. Schw. Ges. Naturw. 10-, 1849, p. 12, pro parte 
— Ghara subgen. Lychnothammis A. Braun in Hooker ^s Journ. Bot. 1, 1840, 
p. 200, pro parte; id., Consp. syst. Ohamc. europ., 1867, p. 3; id. in Monatsber. 
Kon. Akad. Wisa Berlin f. 1867, p. 798, 1868. 

8iem imperfectly corticate. Stipulodes in a single row, well developed. 
Brandhlets ecoiticate consisting of 3 — 5 articulations. Bract-cells 4 — 7 at each 
branehlet-node. Bracteoles 2. Antheridia at either side of each oogonium, proceeding 
from separate peripheral cells of the branchlet-node on either side of the cell 
which produces the oogonium; oogonium solitary. 

B i s t r i b 11 1 i 0 n. Only one species in fresh water of Europe and India. 

1. Lychnothamnus barbatus"^) (Meyen) von Leonharbi in Verh. naturf. 
Ver. Briinn 2, 1864, pp. 40, 58; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, 
pp. 362, 371 ; G. 0. Allen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597 ; Agharkar 
& Kunbit in Journ. Bep. Sci. 1, 1937, p. 10 — Cham harhata Meyen in Linnaea 2, 
1827, p. 75, pi. 3, figs. 7, 8; Kuetzing, Tab. Phyc. 7, 1857, pi. 44, f. 1;^ WallmaN 
in Act. Soe. Lin. Bordeaux 21, 1856, p. 45. 

Plant monoecious, stout, c. 25 cm high. Internodes in the lower parts of the 
plant e. 10 cm long, in the upper parts as long as the branchlets. Cortex only present 
on the younger inte modes of the stem. Spine-cells rudimentary. Stipulodes in a 
single whorl, twice as numerous as the branchlets, up to 1 cm long. Branchlets 
7 — 10 in a whorl, consisting of 3 — 5 articulations; fertile branchlets more compact 
than the sterile ones. Bract-cells 4—7. Bracteoles 2. ^ and Q garnet angia at 
the three lowest nodes of the branchlets, not at the base of the ■whorls, at each 


The literature hero mentioned concerns only our area; for further titles, 
synonyms and illustrations I ref ei* to Bkaun & NORBSTEBT (1882, p, 104) and 
MiiGULA (1897, p. 287). 
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node one oogonium between two antheridia. Antheridki 200 — 250 ^ in diam. Oospores 
dark reddislx-brown, 660—720 long. Membrane tuberculate. 

B e m a r k s. The situation of the ganietangia presents the most remarkable 
characteristic of this species. No Malaysian specimens examined. 

Ec olo gy. Very frequent in deep wmter of lakes and ponds. Ripe gametangia 
are found from December to April (Allen, 1920, pi. 5), 

Distribution. Betxveen 54° N. and 20° N. ; Europe — Asia, India. 

6.‘ OHARA Vaell. ex L.,' emend. Ao., A. Br., von Leonh. 

Genus OHARA Vaellant in Mem. Acad. Roy. Sci. Paris, 1719, p. 17 ; 
Linnaeus, Gen. Plant, ed. 5, 1754, p. 491; Persoon, Syn. Plant., 1807, 
p. 530, pro parte; Abardh, Syst. Alg., 1824, p. XXVII; Kuetzing, 

Phye, Gen., 1843, p. 319; Wallaian in Act. Soc. Linn. Bordeaux 21, 
1856, p. 39; von Leonhabm in Lotos 13, 1863, repr. p. 12, pro parte; 
id. in Verb, naturf. Ver. Bininn 2, 1864, repr. p, 41, pro parte; 

A. Braun in Hooker, Handb. New Zealand PL, 1867, p. 550 ; id. in Cohn, 
Krypt. FI. Schles. 1, 1876, p. 402, 2 ^^^^ parte; Braun & Nordstedt in 
Abh. Eon. Akad. Wiss. Berlin, 1882, p. 105; T. P. Ailen, Ciiarae. 
America 1, 1888, p. 52; Migula, Die Charae., 1897, p. 299; de Wildeman, 
Alg. PI. Buitenz., 1900, p. 372; Robinson in Bull. New York Bot, Gard. 
4, 1906, p. 254; Ridley in Journ. Straits Branch R. A. Soc. 80, 1919, 
p. 163; Groves & Bullock Webster, Brit. Charoph. 2, 1924, p. 10; 
J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 861; G, 0. Allen in 
Journ. Bombay Nat. Hist. Soc. 30, 1935, p. 592; Printz in Exgler & 
Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 428; Pal in Journ. Linn. Soc., 
Bot., 49, 1932, p. 79; Groves & Allen in Proc. Roy. Soc. Queensl. 46, 
1935, p. 40; Agharkar & Kundu in Journ. Dep. Sci., N. S. 1, 1937, 
p. 3 — Gen. Nitella Agardh, Syst. Alg., 1824, p. XXVII, pro ixirte — 
Sect. Charae hypogynae A. Braun in Ann. Sci. Nat. d, sen-. 2, 1834, 
p. 353; id. in Flora 18, 1835, pp, 12, 58; id. in Limiaea 17, 1843, 

p. 117 — Gen. Charopsis Kuetzing, Phyc. Gen., 1843, ]>. 319, pro 

parte — Chara sect. Charopsis Kuetzing ap. Ruprecht in Beitr. Pfl. Russ. 
Reiches 3, 1845, p. 12 — Chara sect. Chara Agardh ap. Rttprecht in 
Beitr. Pfl. Russ. Reiches 3, 1845, p. 12 — Chara sect, hracteatae 
A. Braun in N. Denkschr. Schweiz. Ges. Natiirw. 10, 1849, p. 13 — • 
Chara subgen. Chara A. Braun in Hooker’s Journ. Bot. 1, 1849, 
pp. 200, 294. 

Stem and hranchlets corticate or ecorticate. Stipnlodes always 
present, sometimes rudimentary. Branchlets consisting of 5 — 14 articu- 
lations. Bract-cells 5 — 7, the posterior ones frequently reduced. Bracteoles 
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usually 2. (f wi&Q garnet angia in the monoecious species arising from 
the same peripheral cell of the branchlet-nodcj taking the place of a 
bract-cell. A/ntheridium produced below the oogonium. 

Remarks. As a basis for the primary division of the genus 
before 1849, the number of cortical cell-rows with regard to the number 
of branchlets was used. From that year onwards the development of 
the stipulodes in a single or in a double whorl afford the ground for 
the main division. This classification, with the addition of the series 
4Jymnobasalia^ is followed here: 


I. Sect. Haplostephanae 

I. Subsect. Ecorticatae 

II. „ Oorticatae 

1. Series Gymnoclemae 

2. „ Gymnopodes 


II. Sect. DiplostepJianae 

I. Siibsect. Haplostichae 

II. „ DiplosticJiae 

1. Series TylacantJiae 

2. „ Aulacantliae 

III. Subsect. Tri^dmticJiae 

1. Series Gymnocladia 

2. „ ■ Phloeoiasalia 

3. „ Gymndbasalia 


Distribution. About 90 species in fresh and brackish water, 
in all parts of the whorld. 


Key to the sections. 


la. Stipulodes in a single whorl . . . . . . . . I. Haplostepkanaji 

1). Stipulodes in a double whorl II. DrenosTEPHANAE 


Key to the species and subspecies^). 


la. Stipulodes in a single whorl (H ap lo st e ph a n a e) . . . . . 2 

b. Stipulodes in a double whorl (Dip lo Stephan a e) . . . ■ • 15 

2a. Cortex on stem and branchlets absent . . . . . . • . • • 

b. Cortex on stem present, on branchlets absent or present . . . . . . 10 

3a. Stipulodes opposite the branchlets . . . . . . . • . • * 4 

b. Stipulodes alteniating with the branchlets . . . . . . . . • d 

4a. Oogonia, but not antheridia at base of branehlet- whorls; bract-cells at ultimate 
node of branchlets Avell developed . . • • • • . 6. 0. sucdncta 

b. Neither oogonia nor antheridia at base of branchlet-whorls; bract-cells lacking 
at ultimate node of branehlets . . , • ‘ - . . . . 7. C. pashanii 


Of. footnote on p. 51. 
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Sm Plant dioecious ; . . . ... .. , b* 

In Plant monoecious . . • * * ^ 

6a. Base of brancUet-wliorls sterile; gametangia solitary . . .• 4. 0. fnlgena 

b. Base of branclilet-wliorls fertile; gametangia aggregated . . . . . 7 

7a. Bract'Cells reduced or wanting, only microscopically visible . 1. 0. australis 

b. Bract-cells well developed, maeroscopically visible . . . . 2. 0. WaMichii 

8a. Oanietangia not produced at base of brancMet-wliorls 9' 

b. Oauietangia produe at base of braneblet-whorls . . . . S. 0. corallina. 


9a. G-ametangia aggregated; branchlets with a corona-like termination . 

■ . , . . , . . . 5. C. Braunii 

b. Gametangia solitary; branchlets without a corona-like termination . 

, \ ^ S. C. niida- 

10a. Cortex on branchlets imperfect (G y m n o p o d e s) . . 12. C. hydropitys 

b. Cortex on branchlets absent (G y ni n o c 1 e m a e) . 11 

11a. ^ and ^ gametangia produced at different branchlet-nodes ...... 

. . . . ... . . . . . . . . 10. 0. erythrogyna. 

b. ^ and Q gametangia produced at the same branchlet-nodes .... 12 

12a. Bract-cells and spine -cells absent 11. C. hurmmiica 

b. Bract-cells and spine-cells present * * 

13a. Ripe oospores golden-brown 9C. C. fibrosa ssp. flaccida 

b.Ripe oospores black 14 

14a. Stipulodes as numerous as the branchlets . . 9A. C. fibrosa ssp. Benthamii 

b. Btipulodes twice as numerous as the branchlets 

. . . 9B. C. fibrosa s.sp. gymnopitys: 

15a. Cortical cell-series of stem as numerous as the branchlets (H a p 1 o s t i e h a e). 

Plant dioecious 13. C. mnescens 

b. Cortical cell-series of stem more numerous than the branchlets. Plant 

monoecious or dioecious . . . . . IG 

16a. Cortical cell-series of stem twice as numerous as the branchlet.s (Diplo- 
stichae). Plant monoecious ... . . . . . , . . .17 

b. Cortical cell-series of stem thrice as numerous as the branchlets fT r i p lo- 
st ichae). Plant monoecious or dioecioiis 20 

17a. Cortical-cells of primary series prominent; spine-celjs on ridges (Tyla- 
canthae) . . . , ... . . . ... . . , , 18 

b. Cortieal-eells of secondary series more irrominent ; spine-cells in tbrrows. 

(A u 1 a e a 11 1 h a e) . . . ... . . 19 

18a. Cortex on branchlets absent . . . . . . . . . 14. C. Grovesii 

b. Cortex on branchlets imperfect , . . . . . . 15. C. ron-tmria 

19a. Branchlets with two or more corticated articulations. Gametangia prodiie<‘d 
at branchlet-nodes giving rise to a cortex. Stipulodes i: developini . 

♦ • • .... . 16A. C, milgariti ssjn (‘U-vitIgaris: 

h. Branchlets entirely ecorticate. Gametangia produced at branchlet-nodes not 
giving rise to a cortex. Spine-cells rudimentary . . . . . * . 

* • • • • • * • • . . • • C. vnlgan^s ssp. squamosa 


20a. Cortex on branchlets absent (Gy mnoeladiaj . . . 17. (l Ilandac 

b. Cortex on branchlets imperfect . . . . . . . . . , . 21 
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21a. Basal brancHet-articuiatloii ecorticated (Gymnobasalia) 

• 25. C. zeylamca 

b. Basal brancblet-artieulation corticated (P h. 1 o e o b a s a 11a) . . . . 22 

22a. Plant dioecious . ...... . . . , ... . . 2S 

b. Plant monoecious . . . . . . 25 

23a. 1/VTaitisli bulbils present at the lower nodes of the stem . . 18. C. aspera 

b. Whitish bulbils absent . . . . .24 


24a. Stipulodes much longer than the spine-cells, which are rudimentary . 

• . 19. C. infirma 

b. iBtiX)ulodes and spine-cells of equal length; both rudimentary . . . . 


. • • • • • • • . 20. d. connivens 

25a. Basal branchlet-articulation not diaphanous, long. Cortical cell-series of 

branehlets twice the number of bract-cells . .25 

b. Basal branchlet-articulation subdiaphanous, short. Cortical cell-series of 

branehlets thrice the number of bract-cells . . 27 


26a. Primary cortical-cells of stem more prominent than secondary ones. Stipulodes 

elongated . 22. 0 . delicatula 

b. Primary cortical-cells of stem equally well developed as secondary ones. 

(Stipulodes rudimentary . 21. C. globularis 

27a. Spine-cells absent . 23. C. inermis 

b. Spine-cells present 24. C. brachypus 

I. Sectio H A p L 0 s T E p H A N A E A. Beaun in N. Denkschr. 

Sehweiz. 6es. Naturw. 10, 1849, p. 13; id. in Hooker’s Journ. Bot. 1, 
1849, p. 200; id., id., p. 294; von Leonhardi in Lotos 13, 1863, repr. 
p. 13; id. in Verb, naturf. Ver. Briinn, 2, 1864, repr. p. 41; A. Braun, 
Consp. syst. Gharac. europ., 1867, p. 3; id. in Monatsb. Kbn. Akad. 
Wiss. Berlin f. 1867, p. 798, 1868; id. in Cohn, Krypt. FI. Sehles. 1, 
1876, p. 403; Braun & Noristedt in Abh. Eon. Akad. Wiss. Berlin, 
1882, p. 17 ; T. P. Allen, Charae. America 1, 1888, p. 53; H. & J. 
Groves in LTrb.\n, Symb. Antill. 7, 1911, p. 31; Nordstedt in Proc, 
Eoy. Soc. Viet. 31, N. S., 1918, p. 4; Groves & Bullock Webster, Brit. 
Gharoph. 2, 1924, p. 11; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, 
p. 363; Printz in Bngler & Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; 
Ct. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 60; Pal in Journ. 
Linn. Soe., Bot., 49, 1932, p. 65; Groves & Allen in Proc. Boy. Soc. 
Queensl. 46, 1935, p. 53; Z.vneveld in Blumea 3, 1939, p. 381 — 
Stenartfcae Gani’erer, Oesterr. Charen, 1847, p. 12 — Chara subgen. 
Ckaropm von liBO.NULiRW in Lotos 13, 1863, repr. p. 13 — Chara sect. 
Charopsis von Leonhardi in Verb, naturf. Ver. Briinn 2, 1864, repr. p. 41. 

Stipulodes in a single row, frequently well developed, sometimes 
rudimentary. 
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Key to the subsections, 

la. iStem and branehlets without cortieal-cells . . . . . . I. Ecorticatae 

b. Stem corticate, braiicJilets ecortieate or imperfectlj corticate . II. Gorticatae 

I. Subseetio Boorticatae A. Brauk in Hooker's Jourii. Bot. 1, 
1849, pp, 200, 203; id., id., p. 294; id. in Monatsber. Kon. Akad. Wiss. 
Berlin f. 1867, p. 799, 1868; id. in Cohn, Krypt. FI. Scliles. 1, 1876, 
p. 403; Braun & NoRnSTiaDT in Abb. Kon. Akad. Wiss. Berlin, 1882, 
p. 17 ; T. P. Allen, Charac. America 1, 1888, p. 53; Nordsxeot in 
Proe. Roy. Soe. Viet. 31, N. S., 1918, p. 4; Gm)Yeb & Allen in Proc. 
Roy. Soe. Queensl 46, 1935, p. 53; Zaneveld in Bliiinea 3, 1939, p. 380 
— Chara sect. Heterosiphoniae Wali.roth, PL Crypt. Germ., 1833, 
107 — Chara hypogynae Beet. Monosiphoniae A. Braun (non Wall- 
both) in Ann. Sci. Nat. 1, ser. 2, 1834, p. 353 — Charopsis siibseet. 
Ecorticatae von Leonhardi in Lotos 13, 1863, repr. p. 13 — • Euchara 
snbsect. Ecorticatae Leonhardi in Verb, natnrf. Ver. Briinn 2, 
1864, p. 42. 

Cortical-cells on stem and branclilets lacking. 

1. Chara australis R. Brown, Prodr. FI. Nov. Holl. 1, 1810, p. 346; 
A. Braun in Linnaea 17, 1843, p. 117; id. in Lehm.ann’s Plant. Preiss. 2, 
1847, p. 284; id. in Hooker’s Journ. Bot. 1, 1849, p. 200; KuE'rziNG, 
Spec. Alg. 1849, p. 519; Wallman in Vet. Akad. Handl. 1852, p, 284; 
id. in Act. Soe. Linn. Bordeaux 21, 1856, p. 47; A. Braun in IIooKEiCs 
Flora Tasman. 2, 1860, p. 159; id. in Monatsber. Kon. Akad. Wiss. 
Berlin f. 1867, 1868, p. 799 (no7n, tant.) ; Braun & Nordstedi’ in Kon. 
Akad. Wiss. Berlin, 1882, p. 105; T. P. Ali.kn, Charac. of Amer. 1, 
1888, p. 53 (^nm. tant,) ; Holtz in Mitt. Naturw. Ver. Nenvorpommern 
u. Riigen 36, 1905, p. 38; Bailey, Compreh. Catal. Queensl. PL, 1909, 
p. 678 (nom, ta7it.) ; Nordstedt in Proe. Roy. Soe. Viet. 31, 191S, p. 4 
{no7n. ta7it.) ; J. Groves in Philipp. Journ. Sci. 19, 1921. ]n 664; 
in Journ. Linn. Soc., Bot., 46, 1922, p. 70; CROVEis & Allen in Proc, 
Roy. Soc. Queensl. 46, 1937, pp. 53, 54; Hahslow, in BoL Not.. 1939, 
p. 301 — Nitella pacJiyai'thra] Nitella St uartian a ; Tohj})eUopsis mnpJi- 
cissima; Chara Shmi'tiana; Chara pleheja; cf. varieties. 

Plant dioecious, bright-green or brown ish-gr(‘en to almost white in 
the hyaline variety lucida, up to 35 cm high, not at all imnaisted, there- 
fore in a dried state very mtieh flattened. Stem very stout (3.5 mm 
in diam. in f. to slender (vk^ 250— 750 y in var. Incida). 

Internodes % — 2 times as long as the branchlets. Cortex and >q>h\e-celh 
absent. Stipulodes very small and conical acute, up to c. 180 long 
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and e. 80 wide at base, single or in pairs, bnt always alternating with 
the branchlets. BTuncKlcts 3 — 8 in a whorl, 0.5 — 4.5 cm long, consisting 
of 3—5, sometimes very swollen articulations, ultimate articulation very 
short, frequently conical, acute, somewhat curved, rarely obtuse (var. 
plebeja). Bract-cells not always developed, sometimes 3 present (130— 
300 [x long, 20 — 50 fx wide at base), at the ultimate node, however, 
frequently lacking. Bracteoles, if any, usually 1—2, similar to the 
bract-cells, cf and 9 gameta-ngia produced in great ckrsters at the 
base of the whorls, and 1—3 at the nodes of the branchlets, except 
the ultimate one. Antheridia when fresh red, 660—1250 /x in diam. 
Oogonia 800 — 1000 /x long (Indus, coronula), 530 — 740 /x wide; spiraJ- 
cells showing 7 — 9 broad convolutions; coronula 70 — 90 high, 140— 
250 /x wide at base, individual cells blunt at their apices, straight or 
spreading; oospores black, 550— 800 long, 330— 510 /i wide, with 7—8 
ridges. Bulbils found in one specimen of the var. nobilis only. 

Remarks. CJiara australis is much variable in habit ; the diam. 
of the stem of f. tenerior is only e. 325 p, whereas that of f. Stuartiana, 
to which the most gigantic Chara specimens belong now known to exist, 
reaches a diam. of 3.5 mm. In table XII a review is given of the 
characters of the different varieties in my opinion worth while to 


TABLE XII. 


Varieties 

Characters 

a nobilis 

P lucida 

y Vieillardii 

Habit 

stout to robust 

rather stout 

fairly robust 

Appearance 

not glossy 

extremely 

not glossy 

Stem-diam. in mm 

1—3.5 

glossy 

0.25—0.75 

0.45—1.5 

Internodes (w. r. t. length 
of branchlets) 

1 — 2 X as long 

1 X as long 

1 X as long 

Number of branehlets 

3—6 

6 

6—8 

Length of branchlets in cm i 

2—3 

0.6— 1.5 

1.5-d:.5 

Number of articulations 

3—5 

5 

4—5 

Antheridia (diam. in /a) 

8G0— 1250 

550—960 

750—1250 

Oospores (length in fi) 

660—730 

550—660 

712—756 


124 


BLUMEA — VOL. IV, No. 1, 1940 


distinguish, though there is no sharp break, especially between, the 
varieties lucida and Vieillardii. . 

Braun first distinguished. C. pleheja as a separate species (1843, 
p. 118) but afterwards it was cited by this author as a subspecies 
(1882, p. 107). The characteristic feature by which it is distinguished 
from, the other varieties of G. australis is the small and obtuse ulti- 
mate branehlet-artieulation, though for the rest it is hardly different 
from var. Vieillardii. In my opinion it is best considered a variety, 
but as I did not see a specimen I should reserve decision. 

C. australis is most nearly allied to G. WallicMi from which it 
may be distinguished by the bract-cells being visible with the naked 
eye. Another nearly related species, which it resembles much, moreover, 
in appearance is G. corallina, but this is monoecious. 

During a long lapse of time C. australis was considered endemic 
in Australia and in some of . the adjacent Eastern islands. However, 
in 1921 it was recorded by Groves from Annam (Indo-China), and 
the present paper show's that it occurs in Sumatra and New Guinea. 

Ecology. In bays, tributaries, waterholes in rivers, at the base 
of a cataract, the last two being habitats with more or less rapidly 
flowing water. In one case Brasenia peltata, a Nymphaeacea, is quoted 
as an inhabitant of the same locality, whereas Ghara fibrosa ssp. flaccida 
and G. zeylanica ar-e also found growing together. Plants with ripe 
gametangia are collected from November to July. 

. Distribution. Betw'een 13° N. aind 50° S.; circumtropic and 
Southern Temperate extending from Asia, Indo-China (Crove-s, 1921, 
p. 664) southeastwards to Australia and New Zealand (ef. varieties). 

var. a nobilis A. Braun in Abh. Kbn. Akad. Wiss. Berlin, 
1882, p. 105. 

Plants very stout to robust, greyish green. Stem 1 — 3..5 mm in 
diam. Internodes y 2 — 2 times the length of the branchlef.s, heavily 
swollen and contracted in the nodes. Branchlefs 3—6 in a wli(.)r], 2 — 
3 cm long, .1 — 3 mm in diam.,. consisting of 3 — 5 articulations. Bract- 
cells and bracteoles 180— 300 long. Antheridia 800— 1250 p in diam. 
Oogonia 880 — 1000 /x long (inch coronula), 670 — 740 /i wide; eoronula 
70 — 80 y high, 140 — 200 y wide at base; oospores 660 — 740 p long, 480 — 
510 p, wide. fioot-6ui6&, occurring in but one specimen, .spherical, and 
present in clusters of 4— 10 proceeding from the root-nodes. 

Remarks. Braun has not cited Brown’s original specimen from 
’’New Holland" under one of his varieties in the ”Pragment(‘“. How'- 
ever, as the specimens signed by Braun : ”nohilis“, are quite identic 
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witli the type specimen of Brow, the var. must be considered 

the typical one of the species. 

D i s t rib n t i o n. Between 20° S. and 45° S. ; Australia, T a s- 
m a n i a. Moreover in lit. : New Zealand, Braun & Norustedt 
(1882, p. 105), NoRDiSTEpT (1889, p, 31). 

f. 1. typica Zanev., nov. form. — Ghara australis R. Be. yby, mhilis 

A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 105; Kuetzino, 

Tab. Phyc. 7, 1857, p. 11; Nordstedt in Hedwigia 70, 1888, p. 187; 
id. in Acta Univ. Liind, 25, 1889, p. 31; Bailey, Compreh. CataL 
Queensl. PL, 1909, p. 678 — Nitella pacliymihra P. von Mueller in 
herb. Berolin. ' , 

Illustration. KuET 2 aNO, Tab. Phyc. 7, 1857, pi 27, f. 2. 

Planta robiista. Caulis 1 — 1.5 mm diam. Internodia qiiam ramnli 
^ 2 — longiora, valde tumida. V erticillorum ramuli 5 — 6, ad 2 cm 
longa, c. 1 mm diam., 4—5 articulationibus. Bract eae et tract eoli c. 180 jut 
longi. Antheridia 180 /x diam. 

Plants very stout. Stem 1 — 1.5 mm diam. Internodes — -1 times 
as long as the branchlets, heavily swollen. BrancJilets 5 — 6 in a whorl, 
up to 2 cm long, c. 1 mm in diam., showing 4 — 5 articulations. Bract- 
cells and tracteoles c. 180 /x long. Antheridia 800 — 1000 /x in diam. 

West Australia: S. W. Division, Swan River, 184=5, Drummond s.n., 
herb. Hooker in (B), ^ and Q ; ibid., without date, Drummond 228 (B), Q; 
Queensland: Upper Brisbane River, no date, Hartman 305 (B), Australia 
felix, no date, F. von AIueller s.n., herb. Bonder in (B), ^ and Q; ibid., 1854, 
F. VON AIueller s.n. (B), ^ ; ibid., no date, F. VON Mueller s.n. (B), ^ , 
with a remark by Nordstedt: ’’stipula bina alternantes^ ; ibid., no date, LEicmi. 
(== Leichhardt?) ooll. s.n. (B), Q juv.^); E. coast of New Holland, 1802 — '03, 

B. Brown s.n. (B), fragments of the type"); New South Wales: Para- 
matta, e. 1867, W. Wools s.n. (B), ; ibid., without exact locality, Mr Balfour's 

waterholes in the river, 17 XI 1843, no collector's name (B), Q; Victoria: 
Honeysuckle Creek, in deep places of the river, 4 II 1853, F. von AIueller s.n. 
(B), ^ and Q3); ibid., without exact locality, 1858, F. von AIueller s.n. (B), 

Tasmania: without exact locality, 1858, Gunn 1000, herb. Hooker in (B), 
^, 4 specimens one with bulbils; ibid., Launceston, bason of the cataract, no 
date and collector's name (B), ^ . 

On the same sheet is a fragment belonging to this variety without 
mentioning the locality, enclosed in a cover on which is written: ^^Nitella 
traThslucens ^ growing under Brasenia peltata^^, 

") Robert Brown collected in tropical North Australia near Endeavour River, 
and in New South Wales near Port Jackson. 

3) On the same sheet is another label on which Baron von Mueller himself 
-wrote: ^’Nitella pachyartlim. In laeunls fluvii Broken River 4, Dr 
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Re 111 arks. Tiie name suggests the most striking feature of this 
form' for which Robert Brown’s plant is the type. Kuetzing remarks 
to plate 27, 1 2 (1857, p. 11): ’’Braeteen fehlen ganzlich'', however, 
this is not correct, as I have observed them. 

Distribution, Between 20° S. and 45° S.; Australia, S.W, 
Division, Queensland, New South Wales, Victoria; Tasmania. More- 
over in lit.: New Zealand, Braun & Nordstedt (1882, p. 105), Nord- 
STEOT (1889, p. 31). 

£, 2. Stuartiana (Kuezting) Zanev., nov. comb. — Nitella Stuarti- 
nna Euezting, Tab. Phyc. 7, 1857, p. 11 (non est A. Stmrfii A. Br. = 
A. congest a A. Br.) ; Braun & Nordstedt in Abh. Kon. Akad. Wiss. 
Berlin, 1882, p. 105 — GJiara Stuartiana Kuetzing in herb. Sondeb 
in (B) ; Braun in Linnaea 25, 1852, p. 707. 

Illustration. Kuetzing, Tab. Phyc. 7, 1857, pi. 28, f. 1^). 

Pla7it extremely robust. Stem 1.5 — 3.5 mm in diain. Internodes 
up to twice as long as the branehlets, very much swollen. Branclilefs 
3 — 5 in a whorl, 2 — 3 cm long, 1.5 — 3 mm wide, consisting of 3 — 4 
heavily swollen articulations. Bract-cells and hracteoles c. 300 fi long. 
AntJieridia c. 1250 ii in diam. Oogonia absent. 

TA]S>rANiA: Soiitli E.sk River, ^’in flumine^' , no date, STUART s.n., Berb. 
SoNDER in (B, L), ^ , fragments of the type (probably STUAirr 1565, cf. Bpatin, 
1852, p. 707); ibid., Stuart s.n., withont the remark; ”herb. Sofi>er“, (B), 

Remark s. This form represents the largest Cliara^ and is at 
once recognized by its extremely robust habit, the extraordinarily 
swollen articulations and stem-internodes contracted into the nodes, 
and the 3 — 5 branehlets. 

Distribution. Between 40° S. and 42° S.; Australia, Tas- 
mania. 

var. /3 lucida A. Braun in Abh. Kjon. Akad. Wiss. Berlin, 1882, 
p. 106; B^ulev, Compreh. Catal. QueensL PL, 1909, p. 678. 

Plants very glossy, transparent and flexible, if a number of plants 
are taken together the colour is brownish green. Stem slender to 
moderately stout, 250 — 750 ft in diam. Internodes half as long as the 
branehlets, cylindrical and hardly contracted into the nodes. Branch- 
lets 6 in a whorl, 0.6 — 1.5 cm long, up to 0.5 mm in diam,, composed 
of 5 articulations. Bract-cells md hracteoles c. 180 /t long. Anihcridia 
550— 960 /t in diam. Oor/owa- 800— 900 /t long (inch coroniila), 530 — 


p In contradistinction to Kitet^zING statement to this plate again that 
no bract-cells are extant, I must remark that I have seen them. 
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580 ju. wide; coronula c. 90 /a high and e. 160 /a wide at base; oospores 
550 — 660 /A long, 370 — 490 /a wide. 

Ee marks. The Yeniety lucida is especially characterized by its 
glossy appearance. The New Guinea find is an interesting one for the 
extension of the area known for the collective species. 

Distribution. Between 0'° and 40° S.; Asia, New Guinea — 
•Australia. 

f. 1. typica Zanev., nov. form. 

Pkmta mediocriter robusta. Gaulis ad 750 /a diam. Verticillorum 
ramuli Sid 1.5 cm Tonga, 0.5 mm diam. Antlieridia 6Q0 — 960 /a diam. 

Plant rather stout. Stem up to 750 /a in diam. BrancMets up to 
1.5 cm long, 0,5 mm in diam. AntJieridia 660 — 960 /a in diam. 

K. E. New Guinea: Alorobe District, Wareo, 2000 m alt., 2 I 1936, 
Clemens 1459 (B), ^ and Q, 

South Austealli: . Northern Territory, Baines Creek, V 1856, 
E. VON Muellee 5 (B), ^ and ^ ; ibid., Victoria River, no date, F. VON 
Muellee 5 (B), ^ and type. 

Remarks. Distinguished from f. tenerior in being much 
more robust. 

D i s t r i b u t i 0 n. Between 0° and 40° S. ; Asia, New Guinea — 
Australia. 

f. 2. tenerior A. Braun (in herb.), nov. form. 

Habitus varietatis lucidae, sed in omnibus partihus minor. Gaulis 
ad 350 y diam. Verticillorum ramuli 6 mm longi. AntJieridia QOO p diam. 

Habit as yslY. lucida, hut much more slender. Stem up to 350 ^a 
in diam. BrancMets not longer than 6 mm. AntJieridia 600 /a in diam. 

N. AusteA-LIA: Gulf of Carpentaria, withont exact locality, 1856, F. voN 
Muellee s.n. (B), ^ , type. 

Remarks. As the specimens are distinctly recognizable by their 
small appearance, it seems worth while to distinguish this form. Only 
male plants collected. 

D i s t r i b u t i o n. Between 10° S. and 20° S. ; Austraita, Gulf 
of Carpentaria. 

var. y Vieillardii A, Braun in Abh. Eon. Akad, Wiss. Berlin, 

1882, :p.' 106. 

Plants brownish green, transparent, not distinctly glossy. Stem 


p Braun writes in the ’'Fmgmente^^ (1882, p. 106) : Wiellardi^', however 
the spelling of this name must be an orthographie error, as the plant was named 
after its collector E. Vieillaed. In accordance with the International Rules 
(1935, art. 70) I write ^'VieUlardi¥f. 
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slender to stout, 450— 1500 /x in diam. Internodes as long as the 
branchlets, not swollen, not contracted into the nodes. Branchlets 
6— 8 in a whorl, 1.5— 4.5 cm long, 0.5—1.25 mm in diam., showing 
4— 5 articulations, the ultimate one sometimes conical. Bract-cells 
and Iracteoles more or less rudimentary and even up to 250 long. 
Antkeridia 750—1250 /i in diam. Oogonia 1025 /j. long (inch eoronula) ; 
620—670 ij. wide; eoronula c. 130 p. high, c. 140 p wide at base; 
oospores 712 — 756 p long, 490 — 534 p wide. 

Eemarks. This variety can be distinguished from var. lucida, 
which has nearly the same habit, by its not being distinctly glossy. 

Distribution. Between 3° N. and 40° S. ; Asm, Sumatra — 
Australia, New Caledonia, Fiji Islands. Moreover in lit. : New Zea- 
land, cf . f . typica. 

f. 1. typica Zanev., nov. form. — Chara australis R. Brown var. 
Vieillardii A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 106; 
Nordsteot in Hedwigia 70, 1888, p. 188; id. in Acta IJniv. Lund. 25, 
1889, p. 32. 

Illustration. Braun & Nordstedt in Abh. Kon. Akad. Wiss. 
Berlin, 1882, pi. 7, f. 195. 

Planta mediocriter robusta, translueens, flexilis. V erticillorum 
ramuli 6, 2.5 — 3 cm longi, 1.25 mm diam., 5-articulati. Bractem et 
bracteoli e. 250 p longi. Antkeridia 750 — 1250 /i diam. 

Plants fairly stout and flexible, transparent. Stem 1—1.5 mm in 
diam. Brancklets 6 in a whorl, 2.5 — 3 cm long, 1.25 mm in diam., 
showing 5 articulations. Bract-cells and hracteoles c. 250 p long. 
Antkeridia 750 — 1250 p in diam. 

New OAinDONiA: Panclier, 1869, F. von Mueller s.n. (B), and Q, juv. 
Remarks. The typical form and f. simplicmiina are disting- 
uished from f. vitiensis by having only one stipulode to each branehlet. 
Forma typica has the most robust habit of the three. 

Distribution. Between 20° S. and 40° S.; New Caledonia. 
Moreover in lit.: New Zealand, Nordstedt (1889, p. 32). 

f. 2. vitiensis Nordstedt in Hedivigia 70, 1888, p. 188; id. in 
Forsehungsreise S. M. S. ’’Gazelle" 4, 1889, p. 8. 

Illustrations. Nordstedt in Hedwigia, 70, 1888, pi. 6, 
figs. 3 — 6. 

Stem wp to 100 p m. diam. Internodes m long as the branchlets. 
Branchlets 6—8 in a whorl, e. 4.5 cm long, 800 p in diam. consisting 
of 5 articulations. Bract-cells 2 and hracteoles 1, c. 130 p long. 
Antkeridia 750 p in diam. 
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Fiji ISLiV^s^DS: Or alau, in the marshes near Bureta^ VI 1882, Weber s.n. (B), 
^0^ and Q, type; ibid., Leruka, XI 1875, Naum ann s.n. (B), ^ , 

Remarks. This form was separated hj Nordstedt on account 
of the presence of two stipnlodes at the base of each branehlet. It 
is an extremely slender form with proportionally long hranehlets and 
internodes. The type possesses only very young oogonia, and the other 
plant is a male plant, therefore no dimensions of the oogonia can 
be given. 

Distribution. Between 16° S. and 20° S. ; Fiji Islands. 

f. 3. simplicissima (Pilarbzky) Zanev., nov. comb. — Tolypellopsis 
(Nitellopsis) simplicissima Filarszky in Arch. f. Hydrobiol. 1934, Suppl. 
Bd. 12, Trop. Binnengew. Bd. 4, p. 716; id. in Math. ii. Naturw. Anz. 
Ung. Akad. Wiss. 52, 1935, p. 468 {nom. tant.). 

Illustrations. Filarszi^y, 1. c., figs. 51 — 57 ; the pres, 
'paper, f. 9a. 

Differt ab varietate Vieillardii habitate tenuiori et ihgidiori. Caulis 
.ad 500 p diam. Y erticillorum ramxili 6 — 8, 1.5 cm longi, 0.5 mm 
•diam., 4 articulationibus, segmento ultimo eonieo. Bracteae et hracteoli 
€. 90 /X longi. 

Differs from variety Vieillardii by the more slender and the stiff 
habit. Diam. of the stem up to 500 /x. Branchlets (4— )6( — 8) in a 
whorl, c. 1.5 cm long, 0.5 mm in diam., showing 4 articulations of which 
the ultimate one is cone-shaped. Bract-cells and hracteoles usually 
lacking, if any, up to 90 /x long. 

Sumatra: T a pa no el i, Lake Toba, S. W. part of the Porsea basin, from 
.“3 m depth, alt. 900 m, 8 IV 1929, German Limnol. Sunda Esped. TPld (Bu-Mus), 
type, mixed with the formalin and dried material of Filarszky^s No. 4 (1934, 
p. 711), only oogonia are present and on the lowest nodes' bulbils were found; 
ibid., Batakdistriets, 16 VII 1904, van Baalen 539a (Bz, L), ^ and Q, together 
with Cham fibrosa ssp. flaccida and C. Beylanica. 

Vernacular name: limoet (cf. lomotra, Zaneveld, 
1939, p. 

Remarks. This form is to be distinguished from the 
typical form by the smaller habit and by having more branch- 
lets in a whorl. The stipulodes and bract-cells are hardly developed 
•or they are rudimentary as is the ease in the specimens of the Sunda 
■; .'Expedition. 

At the end of the type description of Tolypefllopsis simplicissima, 
Filarszky (1934, pp. 716 — 717) states already that the plants from the 


t) According to Norbstebt (1888, p. 188) Naumann is the collector. 
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Porsea-basiii were quite identic with Chara mistraUs B, BnoWiN. Onljr 
relying on Kuet^g’s figures (1857, pi. 27, f. 2, pi 28, f. 1) and not 
on the specimens themselves, FiLAnszKY concludes that C, australis and 
C. Stua^'iiana do not belong to the genus Chara but to Nitellopsu 
{=: Tolypellopsis), and he rejects the correctness of the note in Beaun 
& NoEBSTEm? (1882, p. 109), w^here Ktietzino’s remark that the bract- 
cells are absent, is contradicted. In studying the same specimens as. 
figured by KuETmG, it is without any doubt as I already pointed out 
(p. 126) that im those specimens the bract-cells are present. However,, 
it is possible that they are lacking and this is the case in BkLARSZKY 
specimens. A close examination of Fh^szky’s Tolypellopsis {Nitellop- 
sis) simplicissima leads me to the conclusion that it is a synonym of 
Chara australis, but it may be considered a separate form. 

Ecology. The badly preserved specimens are densely covered 
with clay and therefore they look somewhat unusual. To the specimens- 
from the Porsea-basin is added: temp, of surface 35° — ^27° 0., pH 8.3, 
alkalinity 1.56, conductivity 1.33 . Khl Other species of the same locality 
are Chara fihrosa ssp. flaccida and C. zeylanica. 

Distribution. Between 2° N. and 3° N. ; Asia, M a 1 a y s i a, 
Sumatra. 

Var. ^ plebeja A. Bratjk in Abli. Kon. Akad. Wiss. Berlin 1SS2, p. 107, 
pi. 7, i. 196; id. in Lehmank^s Plant. Preiss. 2, 1847, p. 148 — Cham plefjeja 
E. Brown ined., ex A. Bpaun in Liimaea 17, 1843, p. 118; id. in Hooker '" s- 
Journ. Bot. 1, 1849, p. 201; Kuetzing, Spec. Alg. 1849, p. 519; T. P. Allen, 
Charac. Americ. 1, 1888, p. 53 (noni, iant.); NoRDS^^rEiU’ in Proe. Boy. Soe, Viet.. 
31, N. S., 1918, p, 4 (worn, tant,), 

Tlie terminal articulation of tbe braiiclilets is obtuse and not apiciilate or acute,. 

E 6 marks. Norid!STEI)t (1882, p. 107) states that Braun has cited this 
Yariety in his manuscript as plehejcd^, however, on ac(fOuut of Biui-N^s remark 
in Charac. Afrik. (1868, p. 799): ’^Ch. mistraUs cum subsp.“, Nordstedt has- 

cited this variety in ^’Die Fragmente^^ as a subspecies. IVith regard to the 
characteristics and the Greek type -y I 'think that Braun may later on have’ 
considered it a variety and therefore I give it that rank. No specimens seen.. 

I> i s t r i b u t i o n. Between 10° S. and 30° S. ; Australia : N o r t It c o a s t, 
Braun (1843, p. 118), Kuetzing (1849, p. 519), Biutjn & NoruDSTJEm’ (1882, p. 107). 

2. Chara Wallichii A. BkatjK in Abh. Kcin. Akail. Wiss. Berlin, 1882, 
pp. 17, 107, pi. 7, figs. 197 — 198; id. in Monatsber. Kiin. Akatl. Wiss. Berlin- 
f. 1867, p. 799, 1868 (nom. tant.); T. F. Alisn, Charac, Aiiun-iea 1, 1S8S, p. 58' 
(nom. ; J. Groves in Jouni. Linn. Soc-., Bot., 46, 1924, pp. ;«i3, :!71; G. 0. AnnKN 
in Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 597, pi. 4; id. in .Touni. Ind. Bot.. 
Soc. 7, 1928, p. 60, f. 9; id. in Journ. Ind. Bot. Soe. .15, 19;56, p. ,52; Pai, in 
Journ. Burma Res. Soe. 18, 1929, p.. 113 (mm. iani.); id. in Journ. Linn. Soc.,. 
Bot., 49, 19-32, pp. 65, 79, pi. 1^15 
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Plant dioecious, bright to brownish-green, 15 — 25 cm high. Stem stout, 
875 — 1000 /z in diam. Internodes — 1 times the length of the branehlets. Cortex 
and spine-cells absent. Stipulodes rudimentary. Branehlets 5 — 6 in a whorl, straight, 
c. 1.5 cm long, consisting of 4: — 6 articulations, of wliich the second is the longest, 
and the ultimate one the shortest, though somewhat longer than the surrounding 
bract-eell(s). Braot-Gells cone-like, 4 at the lower nodes, 3, 2, and 1 or 2 at the 
next nodes, gradually diminishing in length; the lowest bract-cells are c. 1068 (z 
long and c. 356 /x wide at base, the ultimate one(s) 445 fz long and c. 223 (z 
wide at base. The terminal node usually contains one bract-cell, but those with 
two are also present. Bracteoles usually 3, similar to the bract-cells. ^ and Q 
gametangia sessile, produced at the base of the branchlet -whorls as well as at 
all branchlet-nodes. Antheridia 1—3 together, 790^ — 900 y in diam, Oogmxia 
clustered, 840 — 900 y long (inel, coronula), 630 — 700 ft wide; spiral-cells sliowing 
7 — S convolutions; coronula 140—155 g high, 200 — 235 p. wide at base, persistent, 
straight ; oospores black, c, 500—610 y long, 380 — 440 y. wide with 6 — 7 prominent 
ridges terminating in short claws. 

India: Gauge tic Plain, Pirgunj, 9 I 1809, 'without collector’s name, 
ex herb. Ind. Orient. Soc. Linn. Loud. (B), fragments of the type. 

R e m a r k s. The other dioecious species of the ecorticate Ilaplostephanae are 
but two in number. Now Chara fidgem has the base of the branehlet-whoiis sterile, 
whereas C. W'allicJm can be distinguished from C, australis by its smaller gametangia, 
a well developed terminal branchlet -articulation, and macroscopically visible bract-cells. 
These characters may also serve in distinguishing this species from the monoecious 
C. corallina. 

Ecology. In. growth-form C. WallicJm is a large, robust plant, rather spiky 
in appearance and very brittle (Allen 1928, p. 00) . The plants grow in dense 
clumps in which other species are never found. When the environmental conditions 
are favourable this species is able to oust other plants in a" pond as Pal (1932, 
p. 53) writes, for 0. Walliohii at Toungoo, Burma, obtained complete possession of 
a pond in which a little earlier a rich vegetation of reeds, Nympliaea, Salmnia, etc. 
was present. Though it thus occurs in stagnant water, the species is also found 
growing in water that has an appreciable current (Allen, 1925, p. 598) . 

The few records indicate that G. WalUcMi has fully mature oogonia in December 
and January in Burma and from October to December in the Gangetic Plain. 
According to Pal {Lc., p. 51) the species is restricted entirely to lowland country. 
As epiphytes are recorded Coleochaete omd Diatoweac species. 

Distribution. Between 30® N. and 19° N.; Asia, India: Gangetic 
Plain. Moreover in lit.: India, Lower Burma, Pal (1931, p. 79). 

3. Ohara corallina Wuxdenow in Mem. Ac. Eoy. Berlin f. 1803, 
p. 89, 1805; id. in Samml. d. Abh. Kon. Akad. Wiss. Berlin f. 1803, 
p. 61, 1806; id.. Spec. Plant. 4, 1805, p. 186; Bruzeuus & Fxreias'ROHB 
in Flora 9, 1826, p. 491 ; Braun in Hooker’s Journ. Bot. 1, 1849, p. 294 ; 
Kuetzing, Spec. Alg., 1849, p. 519 ; Waulman in Aet. Soc. Linn. Bordeaux 
21, 1856, p. 48 ; Braun & Nortstedt in Abh. Eon. Akad. Wiss. Berlin, 
1882, pp. 17, 108; T. F. Aulen, Ghaiac. America 1, 1888, p. 53 {nom. 
tant.) ; H. & J. Groves in Philipp. Joum. Sei. 7, 1912, p. 69; Merrill, 
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■ Spec.' Blancoan. .1918, p. 40;' J. Gtoves in Jonrn. Linn. Soc., Bot., 46, 1922, 
p. 102; id. in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 371; (J-. 0. 
Allen in Jonni. Bomb.. Soc. 1925, p.; 52; GRoms & Stephens 

in Trans. Koy. Soc. S. Afr. 13, 1926, p. 154; Groves & Allen in Journ. 
Bot. 65, 1927, p. 338; G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, 
p. 61; PiUj in Journ. Burma Res. Soc. 18, 1929, p. 113 {noni. tant.) ; 
id. in Journ. Linn. Soc., Bot, 49, 4932, pp. 65, 80; Dixit in Journ. Ind. 
Bot Soc. 14, 1935, p. 258; G. 0. Allen in Journ. Ind. Bot Soc. 15, 
1936, p. 52; Agharicae & Kundu in Journ. Dep. Sci., N. S. 1, 1937, 
p. 11 — Clara congesta Speeng. var. P. Pr. Antonio Llano>s (non 
C. congesta R. Brown == N. congesta A. Br.), Pragm. d. alg. plant, d. 
Pilipinas, Manila 1851, p. 112 — C. coralUna var.f basilaris A. Braun 
in Abb. Kon. Akad, Wiss. Berlin, 1882, p. 108 — Char a furcata Hoene- 
MANN, a name to be found on herbarium labels — Clara moluccana 
ZiPPELius in Herb. Lugd. Bat. — Clara Roxbnrghii A. Braun (non 
A. Boxhnrglii A. Br.) in Regensb. Bot. Zeit., 1835, p. 59 — Nitella 
coraUina Agardh, Syst. Alg., 1824, p. 123. 

Illustrations. Willdenow in Mem,. Ac. Roy. Berlin f. 1803, 
pi. 2, f. 2, 1805; id. in Samml. d. Abb. Kon. Akad. Wiss. Berlin 
f. 1803, pi. 2, f. 2, 1806; Kuetzing, Tab. Phyc. 7, 1857, pi 80 ; Braun 
& Nordstedt in Abb. Kbn. Akad. Wiss. Berlin, 1882, pi 7, f. 199; 
Groves & Stephens in Trans. Boy. Soc. S. Afr. 13, 1926, pi 14 
(f. mascarensis) ; G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, f. 10 
and pi 6; AdHARKAR & Kundu in Journ. Dep. Sci., N. S. 1, 1937, pi 5, 
figs. 3 — 6; the pres, paper, f. 12a, 

Plant monoecious, bright to brownish-green, slightly amiularly in- 
crustated, flexible, up to 30 cm high. Stem moderately stout, 750— 
1205 in diam. Internodes 1 — 4 times the length of the braiiehlets. 
Cortex and spine-cells absent Stipulodes rudimentary, alternating with 
the branclilets, if any, small and acute, e. 210 /x long, c. 150,a ^vide at 
base^). Brancllets 6—8 in a whorl, e. 3 cm long, consisting of 4 — 5 
swollen articulations, contracted into the nodes, the ultimate articulation, 
however, cone-shaped, variable in size, 45— 255 /x long, 30— 105 /x wide 
at base, apex acute and somewhat incurved, penultimate cell inunded 
at apex. Bract-cells 3( — 4), small, acute, up to 210 /x long, c. 60 /x wide 
at base, sometimes lacking at the ultimate branehlet-node. Bract eoles 


111 the Horneiseakn specimens extant in the Berlin herbarium (ef. also 
Bu.vun, 1849, p. 295) the stipulodes have the extraordinary length of 750 « 
and a breadth of 225 . 
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similar to the bract-eells or somewhat shorter, e-. 150 /t long, c. 45^6 
wide at base, (f and 9 gametcmgia together (see remarks) in a great 
number at the base of the branchlet-whorls and solitary or geminate 
at the two lowest branchlet-nodes. Antluridia earlier ripe than oogonia, 
530- — 675 /A in diam. Oogonia 925 — 1230 /x long (excl. coroniila), 600 — 
900 y wide; spiral-cells showing 7 — 9 broad convolutions; coromda 
150 — 180 y high, 180—195 /x wide at base ; individual cells in a young 
state diverging, when mature close together; oospores black, 645 — 875 jtx 
long, 525- — 605 /X wide, with 6 — 7 ridges. 

India: Malabaria, Bombay, no date, Polydore Roux s.n., ex berb. 
Boisvin, com. Giullemin (B) ; Coromandelia, Tranquebar, Wdppanpasi Tam, 
7 I 1799, no collector’s name, herb. G. von Maktens in (B), fragment of the 

0 ? Bengal, without exact locality, 1869, c. Kuez 1924 (B) ; ibid., 
1871, Kurz 2718'(B) ; India o r i e nt a 1 i s, without indication of the locality 
and date, H’OENem ANN s.n. (B); ibid., ex herb. Link in (B) ; In Indiae aquis 
(Klein), without exact locality, date and collector’s name, ex herb. WnLD., 
1806— ’12 (B), cf. Braun (1849, p. -295). 

Smr.: Pak Raw, inside channel between two parts of Tale Sap, water 
4 — 6 in, brackish, 25 I 1916, Annandale 15 (Si), together with Cham hydropitys 
and C, ^eylamca. 

Java: Banjoemas, G. Bijeng (on the label: ’’Yang niount.^') near 
Tamanhidoep, alt. 2200 m., VI 1928, Gandrup s.n. (Bz), sterile and badly preserved 
specimen, therefore identification not certain. 

Borneo: W. Division, Bengkajang, III— IV 1863, Dr E. von Martens 
s.n., ex herb. Braun in (B), ’’Vnter Nit ella polyglochin v. ZoUinyeri^^, four sterile 
specimens of w^hich three have the remark ”im Festungsgraben 22 - 3 - 63'^ and 
the fourth bears no annotations at all. 

Philippine Islanbs: without exact locality and date, Llanos s.n., ex herb. 
»E Gand. 1855 in herb. A. Braun in (B), type of Cham corallina Willb. var. 
hasilaris, C. eongesta Llanos non R. Be. 2). 


I ) Braun (1849, p. 295) states that Welldenow' gives Malabar as the type 
locality, but Klein w^rote on a paper in WillBenow’s herbarium: ’’Frankenb. 
1799^^ and therefore BRw\un supposed that this must be ’’Tranquebar^^ on the 
coast of Coromandel, w^hieh is actually confirmed by a specimen in the Berlin 
herbaiinm. 

2') This is the specimen mentioned by Braun & jSToebStebt (1882, p. 108), 
Groves (1912, p. 69) and Merrill (1918, p. 40). In contradistinction to Braun’s 
remark (1882,' p. 108) I saw'- on a branehlet-node of the type an antheridium 
and a young oogonium. The var. hasilaris must therefore be excluded as it wms 
based on the absence of this particular. This specimen undoubtedly is 0, corallina and 
not C. seylanioa as MEKitiLL (1918, p. 40) presumed. On the same herbarium sheet 
there is another specimen wuth the following note: fureata Roxb., ex 

herb. Desfontaine^L Most probably this specimen wms not collected in the 
Philippines (cf. also Braun, 4849, p. 295). 
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Amboina: in the .lake of the G-overnor^s garden, no date, ZffF.ELros s.n. 
(L)v very rich fertile material, mixed up with N. pseudo flaheUat a var. muUla 

New Caledokia: Wagap, 1863, VffinjLAia) 1984 f, ex herh. KuETZiayG in (L). 

Remarks. The present species is in a marked degree protan- 
drious. Ripe antheridia and oogonia are hardly to be found at the 
same time. There is an interesting difference in the situation of the 
gametangia at the branchlet-nodes in C. corallim and other Ohara 
species. The place of the antheridium at the branchlet-nodes is not 
below the oogonium as is usually the ease in the genus Ohara, but it 
is more or less obliquely situated. This may go so far that it some- 
times looks as if the antheridium is attached beside the oogonium. 

This also explains the situation of the braeteoles. Frequently one 
bracteole is normally situated above the antheridium, whereas the 
other one stands below the antheridium at the side of the oogonium, 
its Geoves & . Stephens (1926, p. 154) already stated, it is ea.sily to 
be seen that the c? and Q gametangia both proceed from the same 
peripheral cell of the branchlet-node. In the genus Li/chnothamnus 
the normal position of the cf and 9 gametangia is side by .side, but 
in that genus the cf and 9 gametangia are produced by different cells 
of the branchlet-node. 

KtiETZiNG (1857, pi. 80, figs, a and b) figures ’’Piriehte in den 
Winkeln der InvolueralbEtter" to which Braun (1882, p. 108) remarks: 
’Teh sah blosz Antheridien Auszerhalb". Though this is the case in 
by far the most specimens, the oogonia are sometimes insert ed outside 
the whorls as is also figured by Agharkab & Kundu (1937, pi. 5, f. 3) 
and by Allen (1928, f. 10b). The plate of Gromss & Stephkns (1926, 
pi. 14) shows figures (i. e. 2, 4, 5) with very small oogonia which have 
already a well developed series of crown-cells, which is always the ea.se 
in this species. 

C. coralUna belongs to the group of ccortieate haplo-stephanous 
Oharas of which six other ones are also distributed in the same area, 
all easily distinguishable. Ohara australis, 0. Wallichii arc diweious, 
0. nuda h&s always solitary gametangia, and 0. BramiU and 0. fiihjens 
do not have the aggregated gametangia at the base of the branchlcts, 
whereas C. s'liccincta has the oogonia at the base of the whorls only. 

The species was hitherto not recorded from Australia, therefore the 
specimen of Vhiillard in the Leiden herbarium is of interest. 

The variety hasriam Llanos must be e.xcluded as the type speed- 


1) ZrppELri.\s visited Amboina in 1828. 
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men has the gametangia at the branchlet-nodes too ; the absence of 
this characteristic was the main subject for establishing this variety. 

Groves & Stephens (1926, p, 154) designated provisionally a 
form mascarensis, which can be distinguished from the type in having 
usually a ring of bract-cells surrounding the final articulation, and 
in having more numerous stipulodes. As I did not see the specimen, 
no comments can be given, but the cited differences from the type 
seems to be very inconstant so that I believe it hardly necessary to 
maintain the form. 

Ecology. C. coralUna is usually a very large and robust but 
brittle plant. It sometimes reaches a length of 50 cm when growing 
amongst a thick vegetation, as in this case the internodes in the lower 
parts of the plants are considerably elongated. Another peculiarity for 
this species is the more or less contracted nodes and the swollen 
branchlet-artieulations. When dried and not heavily pressed the specimens 
show a marked rippling, possibly due to the annular lime incrustation 
as the not incrusted clear green parts are heavier shrivelled up than 
the parts provided with calcium carbonate. Though Braun (1849, p. 295) 
declines the annular incrustation for this species it is often described 
(cf. Alien 1928, p. 61 and Pal, 1932, p. 80), and was noticed by the 
writer too in different specimens. 

The species grows in largish clumps, in the stagnant water of 
ponds, pools, etc., but also in the t;^7pical ”raos^^ torrent beds of the 
Saharanpur district. In the Toba lake it is mixed up with Nitella suma- 
and C. zeylanica, in Amboina with N, pseudoflabellaia and in 
Siam with Ohara hydropitys and G. zeylanica. 

Malaysian plants bearing gametangia are found from March to 
July, they are, in India, at their best throughout the cold weather 
(Allen 1928, p. 61). 

Ohara corallim is probably most represented in mountainous areas; 
in Sumatra and Java it occurs at an altitude of 2200 m. 

It is very seldom overgrown with green algae. Dixit (1935, p. 258) 
mentiom Ohaetophof^^ Both, as being epiphytic. A number of 

Hydra a^nd VorUcella species are also present on the thallus. 

The ripe antheridia have a coral-red colour to which the specific 
name refers; they are found from January to July. 

Distribution. Between 25^ N. and 25® S.; Asia, India: 
Malabaria, Coromandelia, Bengal; Siam; Malaysia: Java, Borneo, 
Philippine Islands, Amboina — Australia, New Caledonia. Moreover 
in lit: Asia, Ceylon (Groves, 1921, p. 102) ; Gangetic* Plain: 
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Saharanpur, Geoves & A l lkn (1927, p. 338), Allen (1928, p. 61) ; 
Bareilly, Allen (1936, p. 52); Gonda, Gkoves (1934, p. 372), Allen 
(1925, p. 597); Benares, Howrali, Mugra, Sucksagur, Calcutta, Groves 
(1924, p. 372); Pegu: Kyantaw (= Kyeik-tau?) ; M a 1 a y s i a: 
S. Andaman Islands, Groves (1924, p. 372); Sumatra, Groves & 
Stephens (1926, p. 154), Groves & Allen (1927, p. 338), Dmr 
(1935, p. 258) — Africa, Mascarene Islands, Mauritius, Groves & 
Stephens (1926, p. 154) . 

4. Ohara fulgens Pilarszky in Arch. f. Hydrobiol. 1934, SuppL 
Bd. 12, Trop. Binnengew. Bd. 4, pp. 720 ; id. in Math. u. Naturw. Anz. 
Ung. Akad. Wiss. 52, 1935, p. 468 (worn. tant.). 

Illustrations. FimiRSZKY, 1934, L c., figs. 66 — 70; the pres, 
paper, f. 10a. 

Plant dioecious, bright-green, glossy, hyaline, flexible, probably 
e. 30 cm high (and more). Stem rather robust, up to 1000 in diam. 
Internodes very variable in length with respect to the length of the 
branchlets: in the lower parts of the plants very long, 4 — 6 cm, in 
the upper parts, 0.5—2 cm. Stipulodes alternating with the branch- 
lets, conical, acute, c. 180 p, long, e. 35 ix wide at base. Branchlets 
4r— 8 in the upper whorls, 4 — 6 in the lower ones, 0.5 — 2 cm long, 
consisting of 4—6 articulations of which the ultimate one is short; 
they are swollen and constricted into the nodes. Bract-cells (1 — )3( — 4), 
equally small, acute, much shorter than the oogonia, c. 125 /x long, 
45 fx -wide. Bracteoles similar to the bract-cells, cf and 9 gametangia 
disjuncted, solitary at the first and second branchlet-nodes. Antheridia 
unknown. Eipe oogonia not known. Oogonia e. 900 /x long (exel, coro- 
nula) ; coronula c. 175 jx high, c. 180 jx wide at base, individual cells 
strongly divergent and egg-shaped. 

Bali: S. Bali, Danaubratan, little caldera lake near Batoeriti, alt. 1231 m, 
depth. 10 m, 15 VI 1929, German Limnol. Sunda Exp. BB2a (Bu-hlus), 
two specimens with very few Q fragments. 

Remarks. I hesitated somew'hat to describe this plant as a 
separate species on account of the following. It is quite similar to 
G. australis var. Vieillardii, except the lack of oogonia at the base of 
the whorls, and it also resembles very much C. Braunii, except its 
being dioecious. 

Pilarszky ’s description of this species was only based on two 
9 whorls preserved in fluid. Though I borrowed from the Museum of 
Budapest all the material of . the German Limnol. Sunda Exp. these 
fragments were not to be found in the tube BB2a : this contained 
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only fragments of Nitella miicromta var. pseiidograciliforniis, with 
which it was found growing together. In the dried material, however, 

I saw another 9 whorl with unripe oogonia situated in the same 
manner, viz. only at the branchlet-nodes. Therefore, and also in view 
of the theoretical possibility of the existence of this species as a 
combination of characters I consider it a separate species. 

Ecology. The bright-green robust plant has a glossy appear- 
ance. When dried it has an almost white colour, which is probably 
not due to a heavy incrustation as this was not at all observed. It 
was collected together with Nitella nnicronata var. pseudograciliformis 
in a caldera lake \vith a diam. of 2.6 km at an elevation of 1230 m. 
Temperature of the surface 22.1° C., alkalinity 0.16, pH 6.8. 

D i s t r i b u t i 0 n. 8° S.; A^ia, Malaysia: Bali. 

5. Chara Braunii Gmeldst^), Flor. Badens. Alsat. 4 (siippL), 1826, 
p. 646; Bischoff, Krypt. Gew., 1828, p. 26; Wallman in Act. Soc. Linn. 
Bordeaux 21, 1856, p. 49; Norbstedt, Australas. Charac. 1, 1891 (no 
page) ; Robinson in Bull. New York Bot. Gard. 4, 1906, p. 258 ; H. & J. 
Groves in Urban, Symb. Antill. 7, 1911, p. 38; id. in Philipp. Journ. 
Sci. Bot. 7, 1912, p. 70; Norbstedt in Proc. Roy. Soc. Viet. 31, N. S., 
1918, p. 5; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 372; 
G. 0. Allen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 599; 
Groves & Allen in Journ. Bot. 65, 1927, p. 338; G. 0. AlijEN in 
Journ. Ind. Bot. Soc, 7, 1928, p. 61; Groves & Allen in Proc. Roy. 
Soc. Queensl. 46, 1935, p. 55; Dixit in Journ. Ind. Bot. Soc. 14, 1935, 
p. 258; G. 0. Aelen in Journ, Ind. Bot. Soc. 15, 1936, p. 51; 
Agharkar & Kundu in Journ. Dep. Sci., N, S. 1, 1937, p. 12 - 
Chara coranata Ziz. (ined., c. annum 1814); Bischoff, Krypt. Gew. 
1828, p. 26 ; Wallroth, Flor. Crypt. Germ., 1833, p. 107 ; Braun in 
Flora 18, 1835, p. 59; Ganterer, Oesterr. Charen, 1847, p. 13; Braun 
in Scluveiz. Charac., 1849, p. 13; id. in Hooker’s Journ. Bot. 1, 1849, 
p. 295; KuKrziNG, Spec. Alg. 1849, p. 520 ; A, Braun, Consp. syst. Charac. 
europ., 1867, p. 4; id. in Monatsber. Kon. Akad. Wiss. Berl. f. 1867, 
p. 897, 1868; T. F. Allen in Americ. Natur. 16, 1882, p. 358; A. Braun 
& Norbstedt in Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 17, 108; 
Norbstedt in Acta Univers. Lund 25, 1889, p. 32 ; Migula, Syn. Charac. 
europ. 1898, p. 72; be Wilbeihan, Alg. FI. Buitenz., 1900, p. 372; MiGur.A 


From Europe only the principal papers are cited, for further literature 
cf. Migula, Die Charac. Deutschl., 1897, p. 321 and Gaoms & Bullock Webster, 
The British Charoph. 2, 1924, p. 11. 
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in, Hedwigia 70, 1.931, p. 215 — Nitella Braunii; Charopsis Braunii; 
Chara oaMensis; Char a coronata Junghuhniam, leptosperma, 
var, leptosperma f. javanioa, var. leptospernui i. oalmimds, Meyenii, 
var. oahuemis, var. orientalis, paohysperma f. Uptocoronulata^ cf. 
varieties. 

Illustrations. Bischopf, Krypt. Gew., 1828, pi. 1, figs. 5, 7; 
Kuetzino, Tab. Phyc. 7, 1857, pi. 43, f. 1; T. P. Allen in Americ. 
Natur, 16, 1882, figs. 1—11; Norbstedt, Australas. Cliarae. 1, 1891, 
pi. 7, figs. 1 — 6; G. 0. Allen in Journ. Bombay Nat. Hist, Soc, 30, 
1925, pi. 3; id. in Journ. Ind. Bot. Soc. 7, 1928, f. 11; Agharica-R & 
Kundij in Journ. Dep. Sci., N. S. 1, 1937, pi. 5, figs. 7 — 10, pL 6, 
figs. 1—14. 

Plant monoecious, bright-green, up to 35 cm high, smooth and 
flexible, therefoi^e NitelU-like, not at all incrustated. Stem rather 
slender, c. 500 p in diam. Internodes variable in length, usually as 
long as the branchlets or somewhat shorter. Cortex and spine-cells 
absent. Stipulodes in a single whorl, as numerous as the branchlets 
and alternating, c. 475 /a long, c. 130 /x wide, acute. Branchlets 8 — 11, 
up to 3.5 cm long, consisting of 4 — 6 articulations, the lower 3 — 5 
elongate, the ultimate very short. Bract-cells 3 — 4, small, acute, 330 y 
long, 75 ji wide, at the terminal node forming together with the small 
teminal articulation a 3— 5-eelled corona-like termination ; posterior 
bract-cell (s) very short or lacking, anterior ones about eiiualling the 
oogonium, rarely longer, often shorter. Bracteolcs usually somewhat 
longer than or equal to the oogonia, similar to the anterior bract-cells, 
cf and 9 gametangia at the first, second or third lowest node but 
not at the base of the branchlet- whorls, solitary, seldom double or 
triple, at the same nodes, AntJieridia 225 — 415 /x in diam. Oogonia 
e. 750 /A long, c. 500 /x wide; coronula much varying in lieiglit (80— 
225 /x) ; spiral-cells showing 8 — 13 convolutions; oospores ])laek, 425— 
750 /X long, 300— 575 /X wide; with 7 — 12 inconspicuous ridges. 

Remarks. A peculiarity of this species is the extremely short 
terminal articulation of the branchlet. This articulation has nearly 
the same length as the suriminding braet-eells giving the termination 
of the branchlets a erowny appearance; lienee the synon>’iiiic name 
coronata. 

Concerning this species there are some nomenclatural questions 
demanding a solution now. Groves & BultjOCk Werstek (.1924, p. 14) 
already pointed out that G^celtn^s name Braunii'' has to he used for 
the species as it has date priority over the name ''coronata'' of Braun 
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himself. The same is the ease with some names of varieties and forms 
published by Braun. It will be seen below that the frequently used 
varietal nmie leptosperma A. Braun is invalid and must make way 
for Meyen's name '' oahtiensis'' , Below, these matters are discussed in 
extension for the forms. 

The following table gives a survey of the varieties known at 
present, together with their principal characters. 


TABLE XIII. 


Characters 

Varieties of 
(]. Braunii Gmel. 

Length of 
oospore in y 

Number of 
ridges 

Length or ant. 

bract-cells 
with respect to 
length oogon. 

Situation of 
bract-cells 

Shape of 
coronula cells 

Braunii 

420—550 

9 

equal or 

unilateral or 

short, 

(A. Br.) Zanpw. 



shorter 

verticillate 

obtuse 

Schweinitm 

550—650 

9 

longer 

verticillate 

short, 

(A. Br.) Zanev. 





obtuse 

Kurzii Zanev. 

650-700 

9 

longer 

verticillate 

short, 






obtuse 

Ferrottetii 

600-650 

9~10 

equal 

unilateral 

short, 

(A. Br.) Zanev. 





obtuse 

mroirmndelina 

500—550 

7-8 

equal 

verticillate 

short, 

(A. Br.) Zanev. 





obtuse 

mhuensis 

600-750 

i 10-12 

equal or 

verticillate 

elon- 

, (Meyen) Zanev.. 



shorter 


gate 


Chara Braunii is a cosmopolitan species and therefore we may 
expect a good number of varieties and forms influenced by the dif- 
ferent conditions of the environment. However, as T. F. Allen (1888, 
p. 359) already states, it is an interesting fact that the plant in any 
given locality is constant in its characters, and ^though thousands of 
plants be examined they ■will all be found to exhibit precisely the 
same character^. This is clearly shown in the form jauamca occurring 
on the Dijeng plateau and first collected by Junghuhn c. 1840 and 
again by Feuerhorn in 1929. Both plants are quite identic in spite 
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of the long lapse of time. Therefore the discrimination of the more 
remarkably constant varieties and forms is very correct. And if we 
make use of the classification of T. F. Alijsn (1888, p. 361) who 
emphasizes the dimensions of the oospores and of the bract-cells, we 
cannot reject the earlier published names, but we have to bring them 
into accordance with his really good survey though it is only useful 
if one disposes of fertile plants with ripe oospores. Therefore I have 
added below to the description of each form a diagnosis in terms 
of Allen’s classification. A definite subdivision of the species into 
varieties and forms can only be given by a monographer who has 
examined all the material. 

The fact that G. Braunii, C. pashanii and G. mida, in contra- 
distinction to the likewise monoecious G. corallina, have no gametangia 
at the base of the branchlet-whorls is noteworthy, as it is a remark- 
able point of discrimination between these species and C. corallina. 
Prom G. pashanii and C. nuda it is mainly distinguished in having a 
corona-like termination to the branehlets and fairly well-developed 
stipulodes. 

Ecology. • C. Braunii is a medium-sized plant, often tufted in 
growth and very glossy (f. javanica). The clear green eeorticate stems 
and branehlets give it a Nitella-]ik& appearance. Inenxstation is but 
seldom present and then annular in character. 

The species is distributed in all the continents and therefoi'e 
much variable in habit. In the warmer regions it is restricted to 
mountainous areas : in the western Himalayas it occurs at an ele- 
vation of c. 1800 m, on Mt. Dijeng, Java, at an altitude of e. 1880 m, 
on Mt. Rindjani, Lombok, at 2000 — 2400 m. 

G. Braunii is found in the stagnant water of ditches, lakes, large 
patches, etc., from November to May with ripe oospores. Especially 
the occurrence in the regions of solfataras is of interest. It is but 
seldom found growing mixed up with other Charaa or phanerogamic 
aquatic plants. Spirogyra setiformis is often present between the 
branehlets. 

The pH is only measured in Lake Toba, where it was 7.5. 

Distribution. Between 65° N. and 85° S. ; Asi.y India; 
Indo-China; Malaysia — Axjotealia, Hawaiian Islands ; cf. 
varieties. Moreover in lit.: EerBOPE, cf. Migula (1897, p. 331), Grovis 
& Bullock Webster (1924, p. 13) — Aria, Siberia, Ruprecot 
(1845, p. 12); Japan, Braun & Nordswedt (1882, p. 113), Migula 
(1931, p. 215); China, Braun & Noedsteot (1882, p. 109); India: 
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Malabaria, Dixit (1935, p. 258), Gangetic Plain, Geoves (1924, p. 372), 
AiLLEN (1925, p. 599; 1928, p. 61; 1936, p. 51); Assam, Burma, Grovi^ 
(1924, p. 372); Malaysia: Philippine Islands, Groves (1912, p. 70) 

• — America, N. Am.: Canada, cf. var. Bramii ) United States, Braitn 
& Nprdstedt (1882, pp. 110 — 112), Robustson (1906, p. 259); C. Am. : 
Mexico, cf. var. Braunii , St. Domingo, Groves (1911, p. 38); S. Am.: 
Argentine, Nordstedt (1888, p. 188) — Africa, N. A f r. : ’ Algeria, 
Senegambia, Braun (1868, p. 827) ; Egypt, cf. var. Braimii ; Bogos 
Distr., Braun (1868, p. 827); S. Afr. : Cape Colony, Nordstedt (1889, 
p. 32) ; Mozambique, Braun (1868, p. 827) — Australia, N. Aiistr.: 
Queensland, Nordstedt (1889, p. 32; 1891, no page), Groves & Allen 
(1935, p. 55); S. Aiistr. : New South Wales, Nordstedt (1888, 
p. 188; 1889, p. 32); Victoria, Nordstedt (1889, p. 32; 1891, no page). 

var. a Braunii (A. Braun) Zanev., nov. comb. — Char a coronata 
Ziz. var. Braunii A. Braun in Hooker Journ. Bot. 1, 1849, p. 296, 
pro parte. 

Plant, medium-sized. Branchlets 8—10 in a whorl, consisting of 
4—5 articulations, the lower 3 — 4 elongated. Bract-cells unilateral or 
vertieillate ; posterior bract-cells always very short or rudimentary, 
anterior ones equal or shorter than the oogonium. Bracteoles resembling 
the anterior bract-cells, but frequently somewhat longer. cT Q 
gametangia 1—3 together at the lowest two or three branchlet-nodes. 
Oospores 420 — 550 fc long, with 9 ridges. Coronula short and obtuse, 
up to 150 p high. 

Remarks. The typical variety of the species is characterized 
by the small oospore, the low number of ridges, and the small bract- 
cells, being shorter than the oogonium. 

Distribution. Between 65^ N. and 20^ N : ; Asia, India, 
M a 1 a y s i a, cf. formae. Moreover in lit: Europe, cf. species — 
Asia, Syria, cf. f. typica — America, Canada, United States, 
Mexico, cf. f. — Africa, E gy p t, cf. t typica. 

f. 1. typica Zanev., nov. form. — Chara coronata Ziz. var. 
/Braunii: A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 296 ; id., Consp. 
syst. Charac. europ., 1867, p. 4; Braun & Nordstedt in Abh. Kon. Akad. 
Wiss. Berlin, 1882, p. 108; T. P. Allen in Amer. Nat 18, 1882, p. 358; 
MTGUI.A, Die Charac., 321 — Chara coronata Ziz. ined., c. 1814; 

Kuetzino, Spec. Alg., 1849, p. 520; A. Braun in Cohn’s Krypt. PI. Schles. 
1, 1876, p. 403 — Chara Brawn Gmelin, PI. Bad. Alsat. 4, Suppl. 1826, 
p. 646; Eobinson in Bull. New York Bot Gard. 4, 1906, p. 258; Groves 
& Bullock Webster, Brit Charoph. 2, 1924, p. 11 — Chara coronata 
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Zjz. ssp. Braunii A. Beaun in Ann. Sci. Nat. 2, 1834, p. 353 ; id, 
in Flora 18, 1835, p. 59; id. in Monatsber. Eon. Akad. Wiss. Berlin 
f. 1867, p. 826, 1868 — Charopsis Braunii Kdetzkg, Phyc. Gen., 1843, 
p. 520; id., Phyc. germ., 1845, p. 257; Hy in Bull. Soc. bot. Prance 
60, Mem. 26, 1913, p. 25 — Nitella Braunii Eabenhoest, Deutsehl, 
Krypt. Plor. 2, 1847, p. 197. 

Illustrations. Geoi'IS in Journ. Bot. 22, 1884, pi. 242; 
Migula, Die Charac., 1897, figs. 81— 82; id., Syn. Charae. europ., 
1898, figs. 68— 69 ; Geoves & BuujOCK Webotee, Brit.. Gharoph. 2, 
1924, pi. 26. 

Terticilhrum ramuli 8 (—10), 4—5 articulationibus earum 3—4 in- 
feriores elongatae. Bracfeae 3— 4, unilaterales. cf et 9 gameiangia ad 
tries nodos inferiores. Oosporae 420— 500 /x longae, plerumque gemina- 
tae valde trinae, 8—9 striatae. 

BfBM-chfefs 8 (—10), consisting of 4—5 articulations, the lower 3—4 
elongated. Bract-cells 3—4, unilateral. cT and O gametangia usually 
geminate, occasionally three together, at the lower three nodes. Oospores 
420—500 II long, with 8 — 9 ridges. 

, India: W. Him, .ala 7 Naini Tal, Kumaoiij no date, .STRACiiEY & W.lntjbr- 
' BOOTOM s.n., .Himalayan herb. in.. herb. 'J. .B. Hookee .(.B), d.(d.cvmi.ii,iation not 
certain. 

Remarks. The Naini ..■ Tal plant is provisionally placed here 
as I did not see the type of forma eremospcrma (Ilirpi?.) Z..vxi':v. 
{= f. songarica A, Be.) to which it probably belongs according* to 
BiuxJJsr (1882, p. 110). However, the niimber of striae is tin* same as 
in the var. PerroUetii, viz. 9 — 10, whereas the ripe oospores in the 
contrary are 420—475^ long and 284 — 330 /.t wide, also iniieii shorter 
than .is cited in the type description of erenwaperma. .Braet-eells 
vertieillate though the posterior bract-cells are very short and the 
anterior ones are equal or shoiter . than the oogonia. ^stipiilodes 490 — 
535 /X long, 117 — 135 g. wide. Oogonia geminate or trriile. Brai'N 
has probably seen another specimen as he cites that the altitude is 
6,500 feet. This note is not to be found on the label of the liadly 
preserved fragments studied by me. The reason of tlie change of the 
name songarica is discussed under the forma javmiiai. 

Distribution. Between 65® N. and 20^ N. ; Asia, T n d i a : 
W. Himalaya. Moreover in lit: Europe, ef. Mioula (1897, pp. 331— 
332), Groves & Bullock Webster (1924, p. 13) — Asia: Syria, 
Braux & NoRn>STEr)T (1882, p. 109) — America, N. Am.: Canada, 
North Carolina; C. Am. : Mexico, Missouri plains, Braux & XoRasiTmT 
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(1882, p. 110) — Ai’rica, N. Af r.: Case Dachel, Bbaim & Noedstedt 
(1882, p. 109). 

12. sumatrensis Zanev., nov. form. — Ziz.^ 

Filar;szky in Arch. Hydrohiol. 1934, Snppl. Bd. 12, Trop. Binnen- 
gew. A, p. 717. , 

YerUcillormn ramuli 10, articulationes 4 — 5 (3 — 4 elongatae); 
c. 2 cm longae. Bract eae 3 — 4, verticillatae, 2 anteriores oogoniis 
aequilongae, 2—1 posteriores breviores. cf 9 garnet angia solitaria 
ad nodos 2 — 3 inferiores. Oosporae 490 — 535 /a longae, 8 — 9 striatae. 

Branchlets 10, consisting of 4 — 5 articnlations of which 3—4 are 
elongated, c. 2 cm long. Bract-cells 3—4:, verticillate, 2 anterior ones- 
as long as the oogonia, 2 — 1 posterior ones shorter, c? and 9 gametangia 
at the lower 2- — 3 branchlet-nodes, solitary. Oospores 490 — 535 ix long^ 
.with 8 — 9 ridges. 

Soiatra: East coast, Mt. Piso Pi so, in a swamp, alt. 500 in, 28 II 1923,. 
EoRZING 9491 (Bz), type, cult, in the Bot. Garden Sibolangit j ibid., Bot. Garden 
Sibolaiigit, 24 IX 1923, Lorzing 10165 (Bz), cult, from Mt. Piso-Piso material 
9491; T a p a n o e 1 i, border of Lake Toba, spring-marsh, alt. c. 1250 m,. 
in the valley of the A. Bong-Bong, 9 lY 1929, German Llmnol. Sunda Exped. 
TBo3, TBo3e (Bu-Mus). 

Remark s. This form has the usual small oospore with the 
number of striae peculiar to the var. Braunii, but in the situation 
of the bract-cells there is an interesting difference. Whereas in all 
described forms the bract-cells are unilaterally situated at the branch- 
let-nodes, they are verticillate in the present form. Braun states 

(1882, p. 110) that he American form, longifolia has verticillate bract- 

cells only at the lowest branchlet-nodes, in the other ones, however^ 
they are unilateral It must be noted that in the Naini Tal plant 

the bract-cells are also verticillate, but that specimen has more- 

ridges. In this form the coronula-cells are connate for the greater 
part, only the tops of the cells are strongly divergent. In the 
Mt. Piso-Piso material the coronula-cells have a height of 140 ji, 
and in the Toba specimens of 90 /x. 

According to T. P. Allen (1888, p. 361) the form may be 
described as: forma microcarpa, microptila, verticillata, subpacJiygijra,. 
laxior. 

Ecology. The branchlets of the form sumatrensis show a 
distincd annular incrustation. The plants are overgrown With Spirogyra 
setiformis {BiOTn) Kuetz. Other available data of the Toba specimens 
are: temperature 22°.3, pH 7.5, alkalinity 2.86 , 10”^. 

Distribution. 2® N.; Ajsia, Mai ays i a: Sumatra. 
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var. |8 Kurzii Zahev., nov. var. — Chara cororutta Ziz. var. 
coromanddina A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, 
p. 112, pro parte. 

Planta major. Catdis ad 1000 p diam. V erticillorum ranmli 9, 
articulationes 5—6 (4—5 elongatae). Bracteae 3, oogonium l)i.s superantes, 
aeutissimae. Gametatigia solitaria ad nodos 2 inferiores. Oosporae 640— 
694 /t longae, 9 striatae. Coromila brevis, erecta. 

Plant probably robust, brown-yellow-green, covered -with clay. 
Stem diam. c. 1000 /t. Branchlets 9 in a whorl, e. 2 cm long, of 5 — 6 
articulations of which 4—5 are elongated and the last one is equal 
in length to the surrounding bract-cells. Stipulodes c. 890 long and 
220 ju. wide. Brad-cells 3, all vei-y much elongated, twice as long as the 
oogonia, already visible with the naked eye, 215— 240 p, wide, ending 
in a sharp point, posterior bract-cell frequently somewhat shorter than 
the oogonium. Bracteoles similar to the anterior bract-cells, and 9 
gametangia solitary, but together at the two lowest nodes. Oogonia 
712—757 /1 long (excl. coronula), 472—498/1 mde; .spiral-cells showing 
9—10 convolutions; coronula c. 90 /i high, 150 — 178 /i wide at base, 
individual cells connate except the ultimate blunt tops ; oospores black, 
640—694 p long, 392 — 435 p wide with 9 narrow ridges. 

India; Gangetic Plain, Beliar, no date, J. I). Hookkii s.ii, (B), sterile 
specimen; Bengal, without exact locality, 1860, Hri.r Kri;z 1925 (B), tyiye. 

Ee marks. The outstanding features of this variety are the 
extraordinary length of the oospores together witli tlie low number of 
ridges, and the large bract-cells being twice as long as the oogonia. 

In contradistinction to Bkaun^s remark (1882, p. 113), I found the 
oogonia never geminate. In T. P. Allen terminology the iilaiits are 
characterized as; forma macrocarpa, macroptila^ vcrfmlhda, nubpachy- 
gyra, oondensata. 

The Behar specimen bears the following remark by Brattn: 
coronata var. coromandelim {GIl involncnda As I 

pointed out under the var. corommdelina (cf. p. 145) it is my 
opinion too that C. invokicrata is a synonym of the var. corommide- 
Una; but the specimen on which Beaun wrote this note belongs to the 
new var. Kurzii. 

Distribution. Between 22^ N. and 25® N.; Abia, India. 

var. y coromandelina (A. Braun) Zanev., ;nov. coml). — Cham 
coronata Ziz. var. orientalis A. Braun in IIookek s Journ. Bot. 1, 
1849, p. 295, pi'o parte — Chara coronata Ziz. var. eorommideliiui 
A. Braun in Abh. Kon, Akad. Wiss. Berlin, 1882, p. 112, pro parte - — 
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Chitra invohwraki FI. Indica, 3, 1832, p. 565: ki repr. 

1874, p. , 648. , 

Plant rather robust, brownish green, less NiUllaAik% than var. 
Bramm, up to 20 cm high, covered with clay. Brandilets ±: 8 in a 
whorl, c. 1.5 cm long, consisting of 4—5 articulations of which 3—4 
are elongated, the last one being as long as the surrounding bract- 
cells, Bract-cells 3, as long as the oogonia, anterior and posterior ones 
equally developed, 90—130 (x wide. Bracteoles usually somewhat longer 
than the oogonia. Stipulodes elongate, c. 800 [x long, c. 150 /x wide, 
cf and 9 gmdangia solitary and together at the two lowest nodes. 
Oogonia up to 625 /x long (exel. coronula), c. 418 /a wide; spiral-cells 
showing 8 — 9 convolutions; coronula c. 150 /x high, c. 222 /x wide at 
base, individual cells not spreading, egg-shaped with a blunt top ; 
oospores black, 500 — 550 /x long, c, 356 ft, wide with 7 — 8 thick pro- 
minent ridges. 

In'DIA: G 0 r 0 m a n d e 1 i a. Gametic, Gengii, in a swamp, 1826 — ^28, Bclangee 
s.n., Henbier de PInde 94 (B), type; ibid., Bengal, without exact locality and 
date, Kurz 2752 (B). 

iKDO-CnmA: Tonkin, in a river between Lang 1)6 and Cho Gidi, 12 X 
1883, Bon 2370 (P). 

E e m a r k s. The rather robust plant is characterized by a 
’Targe‘s oospore and a few number of ridges. However, I found the 
ripe oospores never longer than 550 fx, in contradistinction to T. F. Allen 
(1882, p. 358) who mentions 600 — 750 ft. as the length. The size of 
the oospores have never been published, therefore I gave them above. 
Braun (1882, p. 112) cites the stipulodes as short, but they are as 
long as 800 /x. In the dried specimens the internodes are somewhat 
swollen, and contracted into the nodes. 

According to T, F. Aluen’s terminology (1882, p. 361) the type 
may be described as: forma meiocarpa, meioptila, verticillataj pachy- 
.sperma, laxior. 

The different views with regard to the size are probably due to 
Braun, who inentiones in the ”Fragmente“ (1882, p. 113) three speci- 
mens, of which only two have the characteristics given in the type 
description (1849, p. 295). These two specimens are quoted above in 
the exsiceatae. The third specimen, however, Kurz 1925, does not 
belong to this variety, as it has much larger oospores with more 
ridges. This specimen is now described under the new variety Kurzii. 

The description of var. closely resembles that of 

Chara imohicrata Eoxburgh (1832, p. 565; 1874,^ 648), however, as 

I did not see the original specimen the identity is not certain. If they 
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src synonyms, tiicii vnr. coTO'nict'nddli'iict 1ms to be immecl iwvolucTutd 
as that name lias the priority. 

The type specimen was mixed up with (Jhara zeyUaiim. 

Distribution. Between 25° N. and 15° N.; Asu, India; 
1 n d 0 - C h i n a. 

var. a oahnensis (Meyen) Zanev., nov. comb. — Chum oahuemin 
Meyek, Reise um die Erde 2, 1835, p. 131, pro parte — (Jhara coronata 
Ziz. var. Uptosperma A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, 
p. 112 ; DE WiLDEMAN, Prodr. PI. Alg. Ind. Neerl., 1896, p. 96; id., Alg. 
PI. Buitenz., 1900, p. 373. 

Plant slender, elongate to compact, tufted; up to 20 cm high. 
Stem c. 800 y in diam. Internodes 1/2—2 times the length of the 
branchlets. BrancMets 8—10 in a whorl, consisting of 4—6 articula- 
tions, the lower 3—4 elongate, 1.5—3 cm long, ultimate articulation 
short, hardly longer than the surrounding bract-cells; penultimate 
articulation sometimes also short. Bract-cells 3 — 4, unilateral or 
vertieillate, very narrow, up to the same length as the oogonium. 
BracteoUs 2, slightly longer than the oogonium, cf «ii<i 9 fjametangia 
together at the lowest three nodes. Coronula very much elongated, 
140 — 225 y high; individual cells divergent, very wide and connate at 
base, above their middle abruptly narrowed, and ending into a blunt 
top. Oospores 600 — 750 long, with 11 — 12 ridges. 

Java: Priangany near Bandoeng, in lake Telaga .Patt^ngan, no date, 
JrNOHUHK s.n., ex kerb, v^ysr ben Bosch (L), without ripe itospores, therefore 
identification uncertain; ibid., Poentjak, in a ditch at th(‘ road-sido, c. PMd rn 
alt., 5 I 1894, VON BcHrPFNER s.n. (L), immature, therefore ideht ifiaat ion umtertain. 

Lombok: E. Lombok, Rindjaiii mountains (X. sid<‘;, no datts Elbeut 
1192a (L), no ripe oospores, therefore uncertain; ibiil, Hindjani Paldera, Poetih 
valley, 2000 — 2400 m alt., 6 V 1909, ELBEliT 1193 (L), without ripe oospores, 
therefore uncertain. 

Bern arks. This variety can be divided into three iiiorci or less 
distinct forms. The above cited exsiccatae are not to be elassified into 
one of these forms as they are immature. 

Var, oahuensis was established by Braun in 1849, when he did 
not think it right to keep up IVIeyein's Chara oahuensk as a distinct 
species and he therefore described it as a variety t)i* Vluira coronata. 
However, in 1882 Braun published a new variety Irpiaspi nna which 
was subdivided into three forms, one oi: these being oahnenHis. This 
is in contradiction to the now adopted Noinenclatiu'ai Julies, reason 
why .1 have re-established the earliest publislied nanu*. The type speci- 
men is placed in the form typica. 
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Distribution. Between 2P N. and S'^.SO' S, ; Asli, Malay- 
sia; Hawaiian Islands, ef. forms. 

f. 1, typica Zanev., nov. form. — Ohara oahuensis ]\Ieyen, Reise 
urn die Brde 2, 1835, p. 131; Kuetzing, Tab. Pliye. 7, 1857, p. 32; 
H. & J. Droves in Urban, Symb. Antill. 7, 1911, p. 38 — Chara coronata 
Ziz. var. oaJmemis A. Braun in Hooker Joimi. Bot. 1, 1849, p.'296* 
T. P. Allen in Amer. Nat. 16, 1882, p. 361 — Ohara coronata Zi?l 
var. Meyenii A. Braun in Monatsber. Kon. Akad. Wiss. Berlin, 
f. 1867, p. 827, 1868 — Ohara coronata Ziz. var. leptosperma A. Braun 
f, oahuensis (Meyen) A. Braun in Abh. Eon. Akad. Wiss. Berlin 
1882, p. 113; Nordstedt, Anstralas. Cliarae. 1, 1891 (no page); 
Leivoiermann in Engler7s Bot. Jahrb. 34, 1905, p. 635; MacCauohey 
in Bot. Gaz. 65, 1918, p. 136. 

Illustrations. Kuetzing, Tab. Phye. 7, 1857, pi. 79, f. 2; 
Nordstedt, Anstralas. Cliarac. 1, 1891, pi. 7, figs. 7 — 8. 

Pkmta tenuis, elongata, ad 18 cm alta. Oaulis e. 800 diam. 
Stipulodia elongata, c. 445 ja longa. V erticillorum ramuli 8, 3 in- 
feriores articulationes elongatae ; segmenta ultima et penultima brac- 
teis oogonioque circiter aequilonga. Bract eae 3 — 4, verticillati, anteriores 
circiter dimidio oogonii aequilongae, posteriores inchoatae, interdum 
brevissimae. Bracteolae 2, bracteis anterioribus aequales. Coronula 
elongata, c. 222 ji longa. 

Plant slender, elongate, c. 18 cm high. Stem c. 800 /i in diam. 
Stipulodes long and slender, c. 445 jn. Branchlets usually 8 in a whorl, 
up to 1.5 cm long, the lower three articulations elongated; ultimate 
and penultimate articulations hardly longer than the surrounding 
bract-cells. Bract-cells 3—4, verticillate, anterior ones as long as or 
shorter than the oogonium, posterior ones much shorter or hardly 
developed. Bracteoles 2, similar to the anterior bract-cells. Oogonia 
750 — 810 jj. long (excl. coronula), 430 — 535 ft, wide; spiral-cells show- 
ing 11 — 13 convolutions; coronula c. 222 /a high, 240 /x mde at base; 
oospores black, c. 667 /a long, c. 356 /a wide, with 11 — 12 inconspicuous 
ridges. Antheridia 400 /a in diam., earlier ripe than oogonia. 

Hawatiak (Sandwich) Islands: Oahu, V 1831, Meyen s.n. (B, type ; 
L, cotype). 

Remarks. As far as I am aware the exact dimensions of the 
type specimen have never been given; therefore I have cited them in 
the diagnosis of this form. F. Java^iica resembles much i. typica^ but 
it is more compact, the stipulodes are c. 267 fA long, and the coronula 
shorter than'' 200 ; /a. 
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Distribution. 22°N.; Hawaiian Islands. 


£. 2. javanica (A. Braun) Zanev., nov. comb. — Ohara coronnta 
Ziz. var. Junghuliniana A. Braun AI. S. 1849, in herb. (B, K, L) — 
Ohara coronata Ziz. var. orienialis A. Braun in Hooker’s Journ. Bot. 
1, 1849, p. 295, pro parte — Ohara coronata Ziz. var. leptosperma 
A. Br. f . javanica A. Braun in Abb. Kon. Akad. Wiss. Berlin, 1882, 
p. 113; DE WiDDEMAN, Prodr. Flor. Alg. Ind. Neerl., 1897, p. 30; id. 
Suppl. et Tabl. Stat., 1899, p. 96; id., Alg. Dior. Buitenzorg, 1900, 
p. 373 ; Fil-arszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. 
Binnengew. Bd. 4, p. 719. 

Illustrations. Filarszky, Arch. Hydrobiol. 1934, Suppl. Bd. 
12, Trop. Binnengew. Bd. 4, figs. 63—65; the pres, paper, figs. 16a— d. 

Plants flexible, glossy, very much congested. Branchlets compact, 
incurved, up to 1.5 era long with 3—4 elongated articulations. Bract- 
cells 3, verticillate, anterior cells shorter than the oogonium, posterior 
one very short, but seldom lacking. Coroniila 133— 222 /.>. high, indi- 
vidual cells for the greater part not contiguous, only connate in the 
lower parts, blunt at their tips. 

Java: without exact locality and date, ^’ISTo. 1 Cham'’\ s.ii. (B), 

■type* B a n j 0 e m a s, G. Dijeng, lacubus planitie.r‘, 1880 ,m all., HI — IV, 

no year, JuNGI-rui-iN s.n., ex herb. VAN DEN Bosaii in (L), two i^iHarinu-ns with a 
subscription by JirNGiruHN: ’^milgaris^^ ; ibid., ’’ex aquis stagnant Ibns et lentc* 
fluentibus planitieh% alt. 1890 in, III — ^IV", no year, .luxujrnrx s.n. (B, .K, L), 
in total ly specimens with a note by Braun: ^^Chara ooropoto Vaz. var. Jtnighuhni- 
ibid.,, ”in aquis planitieH , 18S0 m. alt, Juxomuhn s.tl (B) , ex herb. 
0. VAX .HEX Bosch 1858; ibid., Bijeng plateau, Kawah ]>uoJ in a region of 
solfatara’s, German Limnol. Sun da Exp. FD2, 3 VI 1929, FEUERiroux s.n. fBii-Miis). 

E e m a r k s. The outstanding features o.t this ioriu are the 
compact habit and the glossy appearanee. The stipulodes are less 
developed. 

The type specimen consists of some .fcigmen Is of IVrlilc^ plants 
only. The oogonia me 756— 845 /a long (exel. coroiiulaj, 500 — 540 /.i 
wide showing 11 — 13 ineonspicaons convolutions; 150 — ISO j.i 

high, 240 — 268 g wide at base; oospores black, GSO--~74() /.t long, e. 450 /i 
wide with 10 ridges. Stipulodes e. 2B7 ji long, 26~-44 /i wide, 
theridia e. 356 p in diam. 

In following T. P. Allen (1882, p. 361 )tlns form may ])e des- 
cribed as: forma rnacrocarpa, microptila, verliciUaia, JvUfpijn mt, rhvusa, 

Braun mentions in the '’.Pi'agmente'^ (1882, p. Wl) '"Ckara No 1 
Sporleder'' as the type specimen of C, coronata var. Icpiosperma. f. 
javanica. But the same specimen w^as already {|notv<l b\^ liirn (1849, 
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p. 296) as belonging to the var. orient alis, HoweYer, Braiust cites 
in this last article C/tam ereinosperma as a synonym of 

var. orientalis. The latter, on the other hand, is not mentioned 
at all in the "’Pragmente'b but there C. eremosper 7 na is cited as 
a synonym of Chara coronata Ziz. a Braunii A. Br. f. songmnca A. Br. 
(1882, p. 109). 

This leads me to the following conclusions: 

1. the name of ’ the var. orientalis is invalid and has to be named 
erenwsperma (Ruprecht) A. Braun; 

2. the var. orient; alis seems to comprise two different plants, a. one 
of these has later been described as forma songarica A. Braun, instead 
of which the name ereinosperma (Ruprecht) A. Br. has to be used, 
h, the other one is cited as belonging to C. coronata Ziz. var. lepto- 
sperma A. Br. f. javanica A. Br., for which it is made clear above 
that it now' must bear the name C. B^'aunii Giviel. var. oahuensis 
(Meyen) Zanev. f. javanica (A. Braun) Zanev. 

3. the var. orientalis A. Br. must be excluded. 

Distribution. 7^30' S.; Asia, Malaysia: Java. 

f. 3. leptocoronulata (Filarszky) Zanev., nov. comb. — Ohara 
coronata Ziz. var. pacliyspei'ma A. Braun apud Filarszky f. lepto- 
coronulata Filarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. 
Binnengew. Bd. 4, pp. 718 — 719. 

1 1 1 u s t r a t i 0 n s. Filarszky, Z. c., figs. 58—62. 

Plants more or less stiff, elongate, not at all glossy. Branchlets 
long, e. 3 cm, consisting of 4 elongated articulations. Internodes shorter 
than the branchlets, whorls close together. Bract-cells 3, verticillate, 
anterior ones as long as the oogonia or somewhat shorter, posterior 
one very short. Coronula 143 — 152 p high, individual cells free, 
divergent. 

Java: Priaiigaii, Telaga BaleLaniinang, in a ditch., 5 YIII 1930, van 
SvEEXis 4524 (Bz); Baiijoemas, BijAng plateau, spring basin on the left 
border of the G-. Beta joe, alt, 2000 m, 5 Yl 1929, German Linmol. Sunda Expod. 
DOba (Bu-M'us), f/ypo, two specimens without ripe oospores. 

Remarks. Filarszky established this form on the extremely 
long coronula-cells ])ut liis type specimen has no ripe oogonia, and 
moreover, in contradistinction to Pilarszky’s note on p. 719, the cells 
are shorter than those of f. /at’amca. Another characteristic of this 
form is the elongated stature in contradistinction to the compact habit 
of f. javanica, and in agreement with this the branchlets are twice as 
long. Therefore I did not unite this form with the preceding one. 
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Aeeording- to T. P. Allen’s terminology (1882, p. 361) this form might be 
described as: forma macroca/i’pa, meioptila vel microptila, verUdllula, 

leiopyrena, condensata. 

E cology. To the Simda specimen can be added: teini). 16.1® C., 
pH 6.7, alkalinity 0.48. 

Distribution. 7®S,; Asia, Malaysia: Java. 

' ' 6.- Chara snccincta ' A. BRiVUN in Abli. Kon. Akad. Wiss. Berlin, 1S'S2, 
pp. 114— 115, 131. 7, figs. 200—20.2; T. F. Ali^n, Ameide. CluiiTtca 1, 1SS8, p. 54 
(%om. yToaDS^EDT in Lunds Univers. Ars-skr. 25, 1SS9, p. 16 'awit) ; 

id. in Proe. Roy. Boe. Viet. 31, 191S, p. 5 (forma noricnif Dixit 

in Journ. Ind. Bot. Boe. 10, 1931, p. 205, figs. 2—3. 

Plant monoecious, entirely witkoiit cortex, flexible, transfianuit, briglrb^-reon, 

10 15 cm kigli, not at all incrusted. Stem slender, c. 500 y/ in diam. Jnlcrnodca 

tlie length of the braiiehlets. Stipulodes m a single nlioil, small, acute, 
as iiunierous as, and opposite the braiiehlets, sonietimcs rudiimmlary. BTtDmhhia 
7—8, composed of 5 articulations, of which the ultimate one is sliort, acute, 

2 — 4 cm long. Bract-cells 5 — 6 at the lower nodes, 3 at the ultimate one, anterior 
cells y.i as long as the oogonium, posterior ones up to the length of the 
oogonium. Bracteoles similar to the posterior bract-cells. ^ and Q gmnetangia 
not together at the base of the branchlet-whorls; clusters of oogonia only both 
inside and outside the base of the whorls. At the lowest }»ranchlci>nod(‘ mostly 
only the antheridia are found solitary or two together, howev*"!', sound inu‘s ont‘ 
antheridium and one oogonium or two oogonia may be found togetloM’ Wwiv, If 
the second branchlet-node is fertile, there are only antheridia (‘xfant. Antheridia 
c. 356 g in diam. Oogonia c. 710 // long (incl. coronuln k c. 445 •; wide; spiral- 
cells sho'wing 11 — 12 convolutions; coromila 100 — lOS y. high, e. 135 y wide at 
base, individual cells compaet, blunt; aospores daik idlest unt 4 trowii to almost 
black, e. 535 g long, c. 312 y. wide, rvitli 9 — 10 ridges. 

IsTew C^UjEuonia.: near Koumea, VII 1896, }iAi.A.XKA s.n, fly), tgpe of 
C. sucmicta f. nomcaledoniea NomiST. ined. 

Remarks. As Braux states in a letter to ? IsTS, p. 257 j, 

the species is different from C. coralUm by the ubsenee of antheridia at the 
base of the whorls; these arc only extant at the lowest two bramdii(d,-node,s. 
Other distinguishing characters are the smaller habit of tlie plant, ami tlu* smaili*r 
oogonia. Chara paslmnii lins no gametangia at the basi* of the wlmrls and no 
bract-cells at the ultimate branchlet-node. 

The situation of the stipulodes is used in our key as a jieculiarity <4* this 
species; in eontradistinction to the hitherto mentioned ecorticate s}uM‘ii\s thi‘y are 
opposite tlie branchlets and not alternating as NoitosTKiv^r already remark(‘d (1.SS2, 
p. 115), though he wrote on the same page ’^Stipulat* altiomirmi mir den BUittern“! 
Probably the wvord ^hiichpv has been dropped. 

Dixit (1931, p, 207} noticed in his plant a nuuil UT of St tom node hulhils 
in the month of January. plant collected in August does not show 

any trace of bulbils. 

In one case I saw at the first branchlet-node an antheridium and an ijogonium 
originating from the same cell, however, a.s is always the ease in the genus 
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La'?/i|?rot/<.amniw/?nj the antherldium is situated above the oogoniimi. As too few 
^ and 2 gainetangia are xyreserved — and as, according to Dixit, who had the 
opportunity to study fresh material, almost every part of this species even when 
found at the same place is variable — it requires more idants to ascertain if 
this is the normal position. 

The various dimensions, and other characteristics of the above cited |)lants 
agree fairly Tvell with, the type description of BiuuK and as I have not seen 
the type itself, I have not cited the plant under the mmen nudum of NoRasTEDT, 
f, mvioaledonica,. 

Ecology. All the year round in ]3onds with a high salinity. In the small 
island of Salsette, Bombay, it thrives in saline waiter having 2.5 % NaCl. It is 
mixed there with two Bpirogyra species. 

Distribution. Between 28° IST. and 23° 8.; New Galedoxia. Aloreover 
in lit.: Asev, India: Isle of Salsette, Dixit (1931, p. 205) — Africa: Libyan 
desert, Braun & ]SroRi>STEin^ (1882, p. 114); Mauritius, ex Dixit (1931, p. 206). 
7. Chara pashanii dixit in Joum. Ind. Bot. Soe. Bot. 14, 1935, p. 258. 

Illustrations. Dixit, l.e., f. 1; the iires. paper, f. llu. 

Plant monoecious. Stem slender, c. 445 iz in diani. Internodes somewhat shorter 
than the branehlets. Cortex and s'pine-cells absent. Stipulodes opposite the branchlets, 
rudimentary. Branchlets 8 — 10 in a whorl, incurved, c. 2 cm long, S-shaped, composed 
of 3 — 5 articulations, the lower two frequently shorter than the following two, ultimate 
one c. 225 // long, acute. BracCceUs 2 — 3, slender, usually reduced, lacking at the 
upper two nodes. Bracteoles 2, somewhat longer than the oogonia. ^ and Q gametangia 
together at the two lowest nodes, not at the base of the whorls, usually two aiitheridia 
below 2 — 3 oogonia. Antheridia 198 — 225 /z in diain., earlier ripe than oogonia. 
Oogonia, 620 — 700 y long '(inch coronula), 460 — 480 y wide; spiral-cells showing 
8 — 10 eoiLvolutions ; coronula 85 — 95 y high, 170 — 180 y wide at base; oospores 
black, 400 — 445 y long, 267 — 289 y wide with 6 — 7 ridges. Bulhils of the ’’strawberry 
type^‘' at the lower stein-nodes, from which transparent rliizoids take rise. 

India: M a 1 a b a r i a, Pashan near Poona, in a ditch, XIT 1930, Dixit s.ii. 
(L), duplicate of the type. 

Be marks. Dixit, in his article, emphasizes that C/mw pashanii does not 
have any trace of even rudimentary stipulodes. The author wms so kind as to send 
1110 some matmial, in wliieli I could state, however, that rudimentary stipulodes were 
really present (cf. f. 11a). The plant has indeed so many characters of its own, 
that I share Dixit ’. s opinion in regarding it as new\ 

Cham pashanii is at once recognized by the wild tulip -vshaped whorls of 
braiicldels. It is nearly allied ict C, Bramm but has no corona-like termination to 
the branchlets, whereas tiie stipulodes are always rudimentary and opposite the 
branchlets. The other n'smnbliiig monoecious haplostephanous CJiara species are 
C. coraUina, whidi. has the gametangia at the base of the whorls, C. nada, which 
has solitary gametangia and C. miccincta, which has oogonia at the base of the 
whorls, a fc‘wer number of branchlets and well developed bract-cells, occurring at the 
ultimate node too. 

Ecology. C. pashanii is much incTusted with lime. As an opiphyt is 
mentioned a species of Zygnemu, 

D i s t r i b ii t i o n. 18° X.; Asia, I n d i a: Malabaria. 
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8. Ghara Hilda Pal in Joum. Linn. Soc., Bot., 49, 19ol, p. 81, pi. lo; 
id. in .Tom-n. Burma. Bes. Soc. 18, 3, 1929, p. llo (nom. 

Plant monoecious, entirely ecorticate, up to 15 cm liigli. >SI< '«• sl.m.lcr, .joU y. 

in cViam. Lrfernoda shorter than the braucHets. SHp'uM,. in a snigle whorl, 

usually rudimentary. Brandilets 7-8 in a wliorl, coniposod ol ai't.eulations, 
without a eorona-like termination. Braot-oe-ifc rudimentary. JJroeUol,. n.„-l times 
as long as the oogonium, (f and Q gcmetangia solitary at 11,.. two lowest 
branchlet-nodes, lacking at the base of the whorls. AnthridUm 230 in diam. 
Oogonia 800 long, 525 ,« wide; mrcd-oells showing 14 convolutions; coronnk 70 y. 
high, 190 y wide at base, individual cells connivcnt ; oo.vpor. ,v black, 4oy 
long' 330 y wide, showing 12 inconspicuous ridges, ending in short basal claws. 

’Eomarks. Clmra nuda is closely allied to C. Bniunii from wliich it can 
be distinguished bv the rudimentary stipulodes, the solitary gamclangiu and tlie 
lack of a corona-iike termination to the branchlets. Prom the other ecorticate 
monoecious Eaploaieplianae C. coraUina and C. fulgma it is distingiiislmd l,y 
having the gametangia at the branchlet-nodes only, whereas O', paalmni has 
aggregated gametangia. No specimens examined. 

Ecology. The small plant is usually heavily inenistml with lime. It is 

collected in a swift flowing stream. 

Distribution. 22i“N.; Asia: Burma. 


II. Subsectio Coeticatae A. Braun in Hookiir’s Journ. Bot. 1, 
1849, p. 200; id., id., p. 296; id. in Monatsber. Kdn. Akad. Wiss. Berlin 
f. 1867, p. 799, 1868; Braun & Nordstedt in Abb. K6n. Akad. Wiss. 
Berlin, 1882, p. IS; T. F. Allen, Charac. America 1, 1888, p. 54; 
Noed.stedt in Proe. Roy. Soc. Viet. 31, N. S., 191.8, p. o; <iROVK>s & 
Allen in Proc. Roy. Soc. Qneensl. 46, 1935, p. 55; Zaneveld in Bliimea 
3, 1939, p. 380. 

Cortical-cells on stem pre.sent, on brancldets ahsciit or imper- 
feetly present 

Key to the series. 

la. All braneMet-articiilatioiis eeortieate v . • • • • 3.. cJ y.mxo-cl’icmak 

b. LoMxist branehlot-articqilatioii . , . . . . 2. t ymxopodks 

1. Series Gymnoclkmae ZiVXiw., iiov. noin. — (tijmnophyllm 
A. Braun in Hooker's Journ. Bot. 1, .1849^ p. 201; hL, \(\„ ]>. 296. 
All articulations of the braneMets destitute of corticahcolls. 

Ee marks. The same reasons which Gkovrs led to Iho alteration 
of the names IlovioeopliyUae and II eteroplnjlUe into Ilomoeockmac and 
Ileterodemae have influenced me to the alteraii«)n of Bhatn's name. 
This is in agreement with art. 62 of the International Enles of Botanical 
Nomenclature. 
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9. Ohara fibrosa Ag, ex Bruzelius, Observ. gen. Char., 1824; 
Agardh, Syst. Alg., 1824, p. 129 ; ' Bruzelius & PhBNROHR. in Flora 9, 
1826, p. 490; Kuetzing, Spec. Alg., 1849, p. 521; 'WAi.T^A-Nf in Act, 
Soe. Linn. Bordeaux 21, 1856, p. 53 — Chara BentJiamii; C, CurtissU; 
C. flacdda; C. flacdda yslt. ’brevihrcbcteaia, yslt. Oaudichaudii var. 
oligarthra major, var. Wightii; C. gymnopitys; C. gymnopitys var. 
BefiiJiamii; C. sihoga; ef. subspecies. 

FhmL monoecious, bright to brownish-green, flexible, 25— 40 cm 
high. Stem moderately stout, 450—570 fi in diam. Internodes 1—4 
times the length of the branchlets. Stem-cortex diplostichous, usually 
cells of the primary series more prominent than the secondary ones. 
Spine-cells single, acute, very variable in length, usually up to 165 ja 
long, however, a whorl of very long spine-cells (up to 1750 y) pointing 
upwards is sometimes present just above each whorl of branchlets, 
whereas the upper spine-cells of a stem-internode are pointing down- 
wards. Stipulodes forming a single whorl, well developed, elongated, 
acuminate, varying in number from as many as to twice as many as the 
number of branchlets, maximum length e. 2000 p, Branchlets 8 — 16, 
consisting of 3 — 6 articulations, without cortex. Bract-cells 4 — 10, 
variable in length up to 4 times as long as the mature oogonia, acute 
at the apex. Bract eoles similar to the anterior bract-cells. and 9 
gametangia solitary or rarely geminate, together at the two or three 
lowest branehlet-nodes. Antheridia 300 — 450 > in diam. Oogonia 
variable in length, up to 800 /a long, up to 555 /a wide; spiral-cells 
showdng 8—11 convolutions; maximum height of coronula 100 /a, maxi- 
mum breadth at base 180 y,; oospores golden-brown to black, 350 — 550 p 
long, 275 — 400^ wide, with 7 ridges. 

Eemarks. The present species was mentioned by Braun (1849, 
p. 297) as a synonym of C. flacdda var. Ga'iidicliaudii. However, the 
name G. fihrosa has date priority. 

Another interesting question is that of the delimitation of this 
highly variable species. As is pointed out below, I unite the three 
s])eci(\s C, Benthamii A. Br., C. gymnopitys A. Br. and G, flacdda 
A. Br. as sii])speeies into one large species for which the oldest name 
has to 1)0 aecepted, i. e. Chara fihrosa Ajo, ex Britz. Most probably 
PaiLs Ghara burnmnica belongs to this species in which ease it has to be 
regarded as a sul)species too. As I have not seen a specimen -I have to 
consider it provisionally as a separate species. It is distinguished by the 
entire absence of bract-cells and spine-cells, and the much longer 
oospores which are 700 /.t long.^ ^ ^ ^ ^ ^ 
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Another nearly allied species is Chara erythrogyna (jBiff. which 
differs by having* the antheridia and oogonia prodiieed at different 
hranchlet-nodes. The same is the case with C, psUopitys A. Br., des- 
cribed from Australia and S. America (1882, p. 131). The only dif- 
ference mentioned is the size of the stipulodes, which is very small. 

The reasons why I unite the three species of Brau^t into a single 
one may be discussed now. C. Benthanm was established by Braun 
on account of the number of stipulodes being as nuinerons as the 
branchlets, whereas in C. gymnopitys and 0. flaccida the niiinber of 
stipulodes is twice as numerous as the branchlets. In stiid\'ing the 
type of Benthamii from Hongkong it seems that tliis charactiM* is not 
constant, and the same is true for the number of stipulodes in the 
other species, as several authors already stated before. Thei'el'ore some 
authors followed Braun in describing specimens with 8 — 14 stipulodes 
as belonging to a separate species C. Benthmniif whereas others have 
described them as C, gymnopitys var. Benthamii 

Jams Groves, the late well-known authority on (Jlmropliyta, first 
followed Braun (1912, p. 70). Later on, when dealing with the Indian 
CJiaropliyta (1924, p. 373), he treated C. Beaitkamii as a form or 
variety of C. gym^io^ntys^ but again in his Madagascarian Gharophyta 
(1927, p. 134) Groves separated the two species. In his last paper 
written in collaboration with G. 0. Allen (1937, p. r>7), Groves 
regarded once more the plants having one stipiilode to eacli lirancii- 
let as a variety of 0. gymnopitys. 

With regard to the foregoing I examined very scrnpiilously tlie 
plants on this characteristic, and I found that a subdivision into two 
groups is possible. Into the ssp. Benthamii I insert the ])lants with 
8 — 14 stipulodes, and those with more stipulode.s and witli a bhiGc 
oospore into ssp. gjpnnopitys. To this character of ssp. Benthamii but 
a few others are to be added. First of all tlie stipulodes are 
frequently longer and wider, and secondary the ripe oosport*s of ss]). 
gymnopitys are the largest, but the oogonia tlie smallest. In .ssp. 
gipmiopitys the number of striae is usually a little* higlun*. 


Fig. 12, Chara corallina; a. fertile X L'>, ('hara 

fibrosa, plant intermediate between ssp. Ben Untmn and aicsnopifys; a. liabil, jmt. sizn; 

stem-node with, part of fertile brandilet, X L5 — Fig. 14, Chara fibrosa ssp. 
gijnwopiUjs var. tifpiaa; a. habit, nat. size; 4*. stem-node with pari of fertilo brantdi* 
tetj-X r. 15 — Fig. 15, Chara hrachi/inai; a. habit, nat. size; b. stem-node, X ts: 
c. fertile braTuddet -nodes, X c. 20; e?. apex of branehlet, X -0. 
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As. to tlie main difference of'ssp. gym^iopitys md flmcidw, I have 
to add that this is only to state with certainty on examining* plants 
with ripe oospores. These ai^e in the typical /IncaVla plants golden- 
brown and in gymnopitys hld^ok. But this character is also variab^^ 
as I observed in the exsiecatae and as was already stated e. g. by 
Growls in a plant from Ceylon (1921, p. 102) being ''very dark 
brown“. Other characters of minor importance are the oogonia being 
larger and more elongated, whereas they have a more roundish form, 
in ssp. gymnopitys. 

Finally there are also transitions between ssp. Bentluimii and 
flaccida which is clearly shown in a plant from Tonkin in the Kew 
herbarium collected by Bai^ansa (No 16), to 'which J. Groves adds 
on a label: 'T should refer this to C. flaccida Beaux on aceount of 
the golden-brown colour of the oospores, but it is distinctly imi- 
stipulate^h 

According to the above I consider the types of Benthamii, gjpnno- 
pitys, and flaccida as the extremes of but one and the same widely 
distributed species Cliara fibrosa, and I give them the rank of sub- 
species. 

Ecology. Cf. the subspecies. 

.Distribution. Between 50^ N. and 50® S. ; fibrosa is 
widely distributed in the tropical and subtropical regions of Asia, 
Africa and Australia, whereas the occurrence in America is not certain: 
cf. the subspecies. 

subsp. A. Benthamii^) (A. Braun) Zanev., nov. comb. — (I 
Bentliami A. Braun in Monatsber. Kon. Akad. Wiss. Berl. f. 1867, p. 
799, 1868 {nom, tant.), (non Nordbtedt in Acta IJniv. Lund. 16, 1880, 
p. 20); Braun & Nordstedt in Abh. Eon. Akad. Wiss. Berk, 1882, 
pp. 18, 117; H. & J. Groves in Philipp. Journ. Sci. 7, 1912, ]>. 70 — 
Chara BentJiamii A, Br. ap. J. Grovks in Journ. Linn. Soe., Bot., 48, 1928, 
p. 134; Agharkar & Kundu in Journ. Dep. Sci., N. S. 1, 1937, p. 14; 
Zaneveld in Blumea 3, 2, 1939, pp. 380 — 381 — Chara gymnopitys 
A. -Be. var. Benihamii (A. Br.) J. Groves in Journ. .Tjinn. Soc., Boh, 46, 
1924, p. 373; Gnoms & AuLEN in Proc. Roy. Soc. Queensl. 46, 1935, p. 57. 

Illustrations. Braun & Norostedt in Abh. Eon. Akad. Wiss. 
Berlin, 1882, pi. 7, f. 213; AoHAHKaVR & Ettndu, Journ. Dej). Sci. 1, 
1937, pi. 7, f. 1 — 5; the pres, paper, figs. 19a — h. 


t) Thp orthography of tlio name "^^Bcntha instraG of nfint is UasoG 
111)011 the Internationul Rules of Nomenclature, ef. also Urovks flOCT, p. U'lri. 
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Pteir monoecious, bright to greyish green, not incrnsted at all, 
up to 40 cm high. Stem moderately stout, e. 570 /x in diain. hiter- 
nodes 2—8 times the length of the branehlets. Cornea; diplostiehous, 
usually both series equally prominent though in many eases the prima- 
ry series are more prominent. Spine-cells solitary, acute, up to 120 n 
long, 45 /X wide. Stipulodes forming a single whorl, as numerous as 
the branehlets or 1 — 8 more, — Vs as long as the lowest branehlet- 
artieulation, ’ the largest stipulode being 1600 /x long, 150 /x wide, acute. 
Branehlets 8 — 12, consisting of 3 — 6 articulations, diminishing in length 
towards the apex, ecorticate. Bract-cells 6( — 8) at fertile nodes, 4( — 6) 
at sterile nodes, at the terminal articulation of the branehlets only 
2 (—4), twice to thrice as long as the oogonium, apiculate, the posterior 
ones less developed, Bracteoles similar to the bract-cells, however, 
frequently a little shorter. and Q gametangia solitary or rarely 
geminate at the two lowest nodes. Antheridia 850 — 415 ft in diam. 
Oogonia 700 — 800 /x long (inch coronula), 460 — 550ft wide; spiral-cells 
showing 8 — 11 convolutions; coronula 70 — 100ft high, 140 — 180 ft wide 
at base, individual cells converging; oospores black, 420 — 540ft long, 
275 — 400 /X wide with 7 — 9 well defined ridges. 

Ghi'na: Hong K o n g, Little Hong Kong, in ditclies, II 1858, Wilford 
238, herb. Hooker in (B), together with N. flagelliformis, 

Malay Peninsula: Pahang, Eaub, gold mine, 13 IV 1924, Burnill, St, 
of Pahang. 17474 (Si); ibid., Slmpan River, XI 1924, Buejcixl, St. of Pahang 
a.n. (Si); S i n g a p o r e, Singapore, lake in Botanic Gardens 1896, Ridley, FI. 
of Singap. 6915 (Si); ibid., no date, Ridley s.n. (Si); ibid., 8 VII 1896, Blow, 
Charophyta Blowiana 50 (K); ibid., 23 III 1908, no collector's name (K); ibid., 
VIII 1922, Holttum, FI. of Singap. 8389, (Si); ibid., 4 X 1929, ISTUR s.n. (Bz), 
sterile specimen; ibid., VII 1937, Pestava s.n. (L); ibid., Reservoir, 1906, RiDley, 
FI. of Singap. 12567 (Si), immature, therefore not to be identified with certainty; 
ibid., Oliimy Lake, XII 1922, Holtoum, FI. of Singap. 10015 (Si). 

Java: Serna r an g, marsh near Sf. Gernoe, Pegandan S. C. S., XII 1935, 
Heme s.n. (Bz), slender specimen without ripe oogonia. 

PiUijppiNE Islands: Lnzon, Prov. of Ilocos Forte, Burgos, 2 III 1917, 
Radios, FI. of Philipp. 27248 (K, L), mixed with Chara corallina^). 

Kai Isi^VNDS: Ohoitiel, near Toeal, 2 V 1922, Jensen 306 (Bz, L). 

Few Caledonia: without exact locality and date, Balansa 1553 (P). 

Remarks. The subspecies is very nearly allied to 

ssp, gymnopitys, Imt differs by having one stipulode at the base of 


\) This specimen has a note by J. Groves: ”This seems to me to be referable 
to C. Brnihamii Braun, though in some of the whorls the stipulodes are more 
numerous than the branehlets*^. 
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each braiiclilet. Proni ssp. flaccida it can be clistingiiished by^ 
black^ ripe oospore. 

Blow ’s specimen no 50 has very long spine-cells, viz. as long 
as the diam, of the stem. Sometimes I saw two stipulodes between 
two branchlets of which only one was developed and the other rudi- 
mentary. In the Java specimen collected by Heme some oogoiiia have 
eoronula cells which are globular in the lower parts. 

Ecology. In stagnant fresh water of lakes and ditches, and in 
marshes. The ssp. probably grows only in flat country. Most plants 
from the lake in the Singapore Botanic Gardens have a remarkable 
bright-green colour and very long internodes probably due to a high 
intensity of light. 

The ssp. is only once found growing mixed up with Char a 
corallim. The seasonal distribution is from March to June and from. 
October to January. 

Distribution. Between 22® N. and 22® S. ; Asia, C h i n a ; 
Malaysia: Malay Peninsula, Java, Philippine Islands, Kai Islands — 
AusTRALLi, New Caledonia. Moreover in lit.: Asia: I n d i a, Aoharkar 
& Kundu (1937, p. 14) — Africa: Madagascar, Groves (1927, p. 
134), Zakevelu (1939, p. 381) — Australia: Queensland, Giwes 
& Allen (1935, p. 57). 

subsp. B. gymnopitys (A. Braun) Zanev., nov. comb. — Ohara 
gymnopitys A. Braun in Linnaea 25, 1852, p. 708; id. in Hooker 's 
Floi^a Tasmanica 2, 1860, p. 159 ; id. in Zeller in Journ. Asiat. Soc. 
Bengal 42, 1873, p. 193; Braun & Nobdsteot in Abh. Eon. Akad. Wiss. 
Berlin, 1882, pp. 18, 124; T. P. Allen, Charac. Americ. 1, 1888, p. 54 
(1107)1, tant,); Norustedt in Hedwigia 27, 1888, p. 190; id. in Lunds 
Univers. Arsskr. 25, 1889, p. 33; GuTWiNSia & Norostedt in Bull. Int. 
Ac. Sei. Oracovie, Cl. Sc. Math. Nat. 1902, p. 578; Norostedt in Proe. 
Roy. Soc. Victoria 31, 1918, p. 5 (nom. tant.) ; Ridley in Journ. Straits 
Branch R. A. Soc. 80, 1919, p. 164; J. Groves in Journ. Linn. Soc., Bot., 
46, 1922, p. 70; id. in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 373; 
G. 0. Allen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 599; 
J. Groves in Journ. Linn. Soc., Bot., 48, 1927, p. 134; Pal in Journ. 
Burma Res. Soc. 18, 3, 1929, p. 113 {nom. tant.)-, id. in Journ. Linn, 
Soc., Bot, 49, 1932, pp. 65, 84; Dixrr in Journ. Ind. Bot. Soc. 14, 1935, 
p. 261; Groves & Allen in Proc. Roy. Soc. Queens! 46, 1937, p. 56; 
Aoharkar & Kundtj in Journ. Dep. Sci., N. S. 1, 1937, p. 14; ZANr:\^Ei.D 
in Blumea 3, 1939, pp. 380, 381. 

Illustrations. Kuetzing, Tab. Phyc. 7, 1857, pi. 50, 1 1; 
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Bmley, Compreii. Catal Queensl. PL, 1909, pL 690; Aohabkar & Kundu 
in Joiirn. Dep. Sci., N. S. 1, 1937, pL 7, figs. 6—9, pi. 8, f. 1. 

Flant monoecious, brownish-green, covered with clay, up to 30 cm 
high. Stem rather stout, 450— 520 /a in diam. Internodes 1—4 times 
the length of the branchlets. diplostichous, usually cells of the 

primary series more prominent than the seeondaiy ones. Spine-cells 
single, acute, c. 165 ji long, c. 65 {i wide at base. Stipulodes forming a 
single whorl, as numerous as to twice as numerous as the branchlets, 
acute, c. 600 p long, e. 75 /a wide, however, the maximum length is 
much greater, as AGiWKm & Kundu (1937, p. 15) measured a length 
of 2500 p, and Groves (1928, p, 135) of 3100 p. Branclileis 9— IQ, 
consisting of 4 — — 6) articulations, ecorticate, strongly acuminate at the 
apex. Bract-cells 6—10, very long (in some plants of Madagascar they 
were 1200 — 1300 p long, according to Groves [1928, p. 135]), apex 
acute, posterior bract-cells on fertile nodes two times, anterior ones 
3 — 4 times the length of the ripe oogonium, c. 150 p wide. Bracteoles 
similar to the posterior bract-cells, 2—3 times as long as the oogonia, 
150 p wide. and 9 gameiangia produced at the three lovrest nodes, 
solitary at the same nodes. Antheridia 300 — 400 p in diam. Oogonia 
510 — 720 p long (inch coronula), 385 — 500 p wide; spiral-cells showing 
9 — 11 convolutions; coronula c. 70 high, c, 160 /x wide at base, in- 
dividual cells ovate, contiguous; oospores dark purple-brown to black, 
330 — 650 /X long, 280 — -490 ft wide, with 9 — -11 ridges. 

Eemarks. The subspecies gymnopitys is the most variable of 
the three. It is subdivided by Braun (1882, pp. 18, 124 — 128) into 
four varieties of which the three last ones got a name, but the var, a 
was quoted without a name. It is doubtless that Braun hereby has 
meant the var. typica. This subdivision is mainly based on the length 
of the ripe oospox’es, though in this respect the sizes given on p. 18 
of his paper are different from those cited in his descriptions on the 
pp. 124 — 128. All the plants studied by me belong to the typical 
variety, of which the ripe oospores have a length of 330 — 425 p, A 
subdivision of the varieties seems not desirable just now. 

Bhaun, in the type description (1852, p. 708), mentions the occurrence 
of a whorl of very long spine-cells just above the wdiorl of branchlets. 
This whorl was very well represented in a specimen from Borneo, 
Motley 325, which I figured separately (cf. fig. 13a^ — h) as it is 
intermediate ])etween ssp. Benthmnii znd gymnopitys, 

'As it is possible that one of the other varieties, hitherto only 
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recorded from., Australia, may.be found in, our region, I ..give tlieir 
principal cliaracters in the following table. 


TABLE XIV. 


Characters 

varieties of 
ssp. gynmopitys 

Length of 

ripe oospore 

in 

Number 

of 

ridges 

Development 
of prim, and 
sec. cortical 
cell-series 

Shape 

of 

s|)ine- 

cells 

typica (A. Br.) Zanev. 

330—550 

10—11. 

equal 

short, 

acute 

duriuscula (A. Br.) Zanev. 

440-470 

10 

prim, more 

papilli- 

form 

acanthopitys (A. Br.) Zanev. 

700—720 

■9 

id. 

verj’- 

long 

trachypitys (A. Br.) Zanev. 

680—720 

11-12 

id. 

papilli- 

form 


T. F. Allen still distinguishes in Bull. Torrey Bot. Club 20 
(1893, p. 20) another variety collected in U.S.A., viz. ketikemis, which 
Bobinson (1906, p. 273), and with good reason in my opinion, has 
regarded as a species, because the series of cortex-cells are thrice the 
number of the branchlets. Therefore the ssp. is not yet i^ecorded 
from America, 

The principal characters distinguishing this ss]). from the other 
two are the number of stipulodes agreeing with the number of branch- 
lets and the black oospore. 

Ecology. The ssp. gym^wpitys is a prominent element in the 
rice-fields or paddies of the tropics and subtropics, sometimes forming 
a vegetable carpet, which according to Pal (1932, p. 51) may be a|)tly 
described as ’’forests^^ of Cliara and Nitella, It sometimes occurs in 
running and sometimes in stagnant water of e. 35 cm depth, and 
never deeper which probably shows that this ssp. needs a high intensity 
of light. In this respect Pal statement is of importance (1932, p. 54), 
which runs: ’Tlants of V, N. oligospira and f. gymnopifyH 

grown in glass-jars and placed at well-lighted window still suffered 
from, lack of sufficient illumination, which was manifested by thin 
and lanky growth^^ 
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As is evident from the record in. Braun & Norustedt (1882, 
p. 126), the water may be a little brackish. 

Though Malaysian plants have never been found in February and 
March, the species is probably present all the year round. 

Distribution^). Between 40'' N. andbO^'S.; Asia, Japan; 
India: Pegu; In do- China; Malaysia: Malay Peninsula, Su- 
matra, Java, Borneo, Celebes, Timor, Philippine Islands, New Guinea 

— Australia, T a s m a n i a, cf . var. typiccL Moreover in lit. : Asia, 
China, Groves (1924, p. 373); India: India Deserta, Groves (1924, 
p. 373); Malabaria, Dixit (1935, p. 61); Gangetie Plain, Allen (1925, 
p. 597) ; Bengal, Agharilar & Kundu (1937, p, 15); Burma, Pal 
(1932, p. 34); New Guinea: Papua, Nordstedt (1889, p. 34); 
! M a r i a n n e I s 1 a n d s, Nordstedt (1889, p. 8) C — Africa, 
M: a d a g a s e a r. Groves (1928, p. 134) ; Zaneveld (1939, pp. 380, 382) 

— Australia : Victoria, Braun & Nordstedt (1882, p. 126) ; 
Tasmania, New Zealand, Braun (1852, p. 708), Braun & 
Nordstedt (1882, pp. 124—128), Nordstedt (1888, p. 191). 

var. a typica (A. Braun) Zanev., nov. comb. — Chara gymnopitys 
A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 124, pro parte] 
Nordstedt in Hedwigia 27, 1888, p. 190; id. in Lunds Univers. Ars- 
skr. 25, 1889, p. 33 (f. aequistriata) ] id. in Forsehungsreise S. M. S, 
’'Gazelle'' 4, 1889, p. 8 (1 longihracteata) ] de ■WiLDEi\'tAN, Prodr. Flor. 
xilg. Ind. Neerl, 1897, p. 30; id., Suppl. et Tabl. Stat., 1899, p, 96; H. & 
J. Groves in Philipp. Journ. Sei. 7, 1912, p. 70 — Chara gymnopitys 
A, Br. var. ^'alpha^^ A. Be., T. P. Allen, Charac. Americ. 1, 1888, 
p. 54 (Rn?H. lajit.}; id. in Bull. Torrey Bot. Cl. 22, 1895, p, 70; id. 
in Charac. Japon. Exsice. No 10. 

Illustrations. The pres, paper, figs. 14rt — i. 

Primary and secondary cortical cell-series equally developed. Sphie- 
cells short, acute. 0 ogo7iia SIO — 620 /x long (inch coronula), 385 — 475 
wide; spiraheelh showing 11 — 12 convolutions ; oospores 330 — 550 /x 
long, 280 — 390 /X wide, with 10—11 ridges. 

India: Pegu, Arrueau, Kolo-dyne valley, in rice-fields, X 1869, Kurz 1964 
(B), a, slender speciiiu'n uith sliort stipiilodes, c. 17u long, c. 60 (u. wide. 

iNim-CniNA: Ton Lin, near Qiiang-yen, in the river, o IX 1885, BalanSx\. 
18 ( K, B), a sx>ecir!U‘n xvit'li very short stipulodes. 


t'} Cf. note on ]). 59. 

“) In the remaining literature this locality is only meiitioued for ssj). 
flaceida, therefore not certain for ssp. yymnopiiys. 
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Malay PenjInsula: P e r a k, Mengleniber near Ipoli, in sitreanis and liollows 
holding water, among the old mine heaps between Menglembor and [.akat, 12 XI 
1917, BuiaaLL, .St. of Perak 2794 (K, Bi); Pahang, Ttdok Sisik, Kmintan, in 
a pool of brown peaty water, 4 XII 1924, Buekill, St. of Pahang 17;;47a> (Si); 
N e g I i Be mb i 1 a n, G-enias, in pools, 9 VIII 1919, (hiiPiN Pi. of PTegri 
Sembilan 4981 (K, L, Si), three immature specimens, therefore deterininat ion not 
certain; Malacca, in a rice-field along the road to Batu Triija, Vll 1S59, Ridley 
s.m (Si) ; S i n g a p o r e, Bot. Gard. Lake, 1 XII 1896, Ridley, FI. of Singapore 
80S9 (K, L), a plant with globose oogonia. 

Bumatea; Tapaiioeli, Lake Toba, 9 I 1923, Heide s.n. (S,). 

Java: Buitenzorg, Bepok, 90 m alt., 25 VI 1922, Baioiuizek VAN' den 
Brink 5578 (Bz, L) ; ibid., Buitenzorg, V 1922, Heide s.n. (Bz, L), tlie plant has 
a remarkably transparent stem. 

Borneo: Sarawak, Kapit, Upper Rejang River, in a shallow pond, 1929, 
OLE&fENS 21499 (B, Bz); ibid., without exact locality and; date ^), Motley 
329 (K). 

PiULlPPlJS'E Islands: vSibuyan, Magellanes, Mt. Giting-CIiting, Prov. of 
Capiz, IV 1910, Elmer, Bur. of Sci. 12382 (Bz, K, L). 

Xew Guinea: N. X. G., Alkmaar, New Guinea Exped., 23 VII 1907, Loeentz 
15 (L). 

Tasmania: without exact locality and date, P, von Mijellee 24 (L). 

E e m a r k s. Variety typica is the most widely distributed one, 
the other three, cf. p. 160, being only recorded from Australia, 

Nordstedt (1889, p. 8) writes, that ssp. gymnopitys is distributed 
’hm dstliehen Afrika, im Ostindien, Borneo, aiif den Mariannen und 
Celebes''. However, this is in accordance with the distribution of ssp, 
flaccida cited in the ^’Pragmente" (1882, p. 129), up to that time the 
only source from which the distribution of these siibsp^eeies could be 
drawn (cf. General Part, Chapt, I, § 2). I think it therefore most 
probable that Norustedt has erroneously mentioned the distribution 
of ssp. flaccida under ssp, gymnopitys. 

Distribution. Between 40° N. and 45° S. ; Asia, India: 
Pegu; In do- Chin a; Malaysia — AtisiRALiA, Tasmania. More- 
over in lit. : Asia, Japan, T. P. Allen (1895, p. 71) ; ? M a r i a n n e 
Islands, Celebes, Timor, Noristedt (1889, p. 8) — Africa, 
N. Afr.: Socotra; S. Afr.: Cape Colony, Groves (1924, p. 373) — 
Australia : W. A u s t r a 1 i a, C a r p e n t a r i a, A r ii h c m 1j a n d, 
Queensland, Victoria, Nordstedt (1888, pp. 190—191 ; 1 889, 
pp. 33—35), Braun & Nordstedt (1882, p. 125) ; Tasmania, Braun 
(1852, p. 708; 1882, p. 124). 

subsp. C. flaccida (A. Braun) Zanew., nov. comb. — Ohara flac- 
cida A. Braun in Hooker's Journ. Bot. 1, 1849, ]>. 296; Wallman in 

’) AIotley collected there betwoeu 1854 and 1859. 
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Act. Soc. Limi. Bordeaux 21, 1856, p. 52; T. P. Allen, Cliarac. Anieric. 
1, 1888, p. 55 {nom. tant.); GvTwmsKi & Norbstedt in Bull. Iiit. Ae. 
Sei. Craeovie, Cl. Math. Nat, 1902, p. 578; Hate in Journ. Bombay Nat. 
Hist Soc. 19, 1909, p. 763; H. & J. Groves in Philipp. Joiirn. Sci. 7, 1912, 
p. 70; J. Groves in Philipp. Journ. Sci. 19, 1921, p. 664; id. in Jounn 
Linn. Soc., Bot., 46, 1921, p. 102; id. in Journ. Linn, Soc., Bot., 46, 1924, 
pp. 363, 372 ; Pal in Journ, Burma Ees. Soc. 18, 1929, p. 113; id. in 
Journ. Linn. Soc., Bot, 49, 1932, p. 84; MiGumi in Hedwigia 70, 1931, 
p. 215; Mukem in Proc. 21st Ind. Sci. Congr., Bombay, 1934, p. 295; 
Dixit in Journ. Ind. Bot. Soc. 10, 1931, p. 205; id. in Journ. Ind. Bot. 
Soc. 14, 1935, p. 261; Aokarkar & Kundu in Journ. Dep. Sei., N. S. 1, 
1937, p. 15 — Ohara hydropifys A. Br. var. flaccida A. Braun in 
Hooker’s Journ. Bot 1, 1849, p. 297 — Ohara flaccida A. Br. var. 
Wightii A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 296; Braun & 
Nordstedt in Abh. Kon, Akad. Wiss. Berlin, 1882, p. 128 — Ohara 
flaccida A. Br. var. Gaxidichaudii A. Braun in Hooker’s Journ. Bot. 
1, 1849, p. 297; Braun & Norbstedt in Abh. Kbn. xVkad. Wiss. Berlin, 
1882, p. 128 — Ohara flaccida A. Br. var. hrevihracteata A. Braun in 
Braun & NoRnsTiiinr in Abh. Eon. Akad. Wiss. Berlin, 1882, p. 129 — 
Ohara flaccida A. Br. var. 1 oligarthra major A. Braun in Braun & 
NoRnSTEOT in Abh, Kon. Akad. Wiss. Berlin, 1882, p. 129 — Ohara 
Ourtissii T. P. Allen in Eobinson in Bull. New York Bot Gard. 4, 
1906, p. 272 ; T. P. Allen in Bull Torrey Bot. Cl 7, 1880, p. 107 — 
Ohara siboga AGAmm in herb, Surinoar (L). 

1 1 1 u s t r a t i 0 n s. T. P. ■ Allen, Charac. Americ. 1, 1888, f . 50 ; 
Agiiarkae & Kundu in Journ. Dep. Sei., N. S. 1, 1937, pi. 8, f. 1; the 
pres, paper, .figs* 17a— c. ■ 

Plant monoecious, brownish-green, heavily inerusted, up to 35 cm 
high. Stem moderately stout, e. 500 in diam. Internodes 1 — 3 times 
the length of the braneMets. Cortex diplostiehous, cells of the primary 
series more prominent than the secondary ones. Spine-cells single, acute, 
projecting horizontally, c. 65 /x long, c. 45 wide at base, how’^ever, some- 
times rudimentary. Stipulodes forming a single whorl, up to twdee as 
numerous as the branchlets, elongate, acute, usually 420 — 670 long 
(sometimes much longer) , 40— 65 /x wide, projecting more or less hori- 
zontally. Branchlets 10 — 12, consisting of 4 — 6 articulations, ecorticate, 
slender. Bract-cells 4—5 at the lowest nodes, 3 at the apex, straight 
or slightly incurved; anterior pair 1—2 times the length of the ripe 
oogonium, posterior pair on the first and ' second node similar to the 
anterior pair, on the other nodes, however, half as long as the oogonium; 
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the apical l.ract-cells are different in length. Bradeoles similar to 

the anterior bract-cells, c. 120/4 wide, c? and 9 fiametmgm nsualh at 

the lowest three nodes, now and then lacking at the third, « 

tminate at the same nodes. Antkeridia 300-3o0/4_in ; 

& Kukou cite [1937, ,p. 16] 408-464/1). Oogoma up to la. 

find coronula), 470—555 /4 wide; spiral-cells showm^ 9 1“ ■ 

(mcl._ coiom /, the 

volutions; coromla c. 70 /i mgn, . i „ lono* 

individual cells contiguous; oospores golden-brown, 420-o..,0 /4 lon„, 

310 — 395 /4 wide, with ridges. ^ j Hookku in (B/, 

iNDUi: Ilalabaria, Madras, no date, Wiom 1. w.u . ^ TFini4N-.N- 

Uj,e of C. /«» var. 3Ci:r. 

s.n., herb. BoissiE'B m (B), » i nrirofl ud with SiU lhi oligosinra 

2753 (B), type oi C. ^b’); ibid., e. 1872, Kn« 2755 (B). 

lZcHrf’T’onki”n, On;nrbi, in pools bS 

BinaiKS. 16 (K, L); ibid., KiSn KM, in the river Dong Hmn, 19 XI IVS.,. Box 

2306 (P), mixed with Chara Irachyptis. Oi’ktis FI 

ulLr PEnmsuLA: Kedah, Lake Dayong 
of Kedah 2587 (Si), three specimens; Malacca, Ayer Kord., 18.)9 >, En.Lm 

s.n. (Si), badly preserved specimen. n- .t ■ ifi VTT 1904 van 

- Sumatra: T apanoeli, Lake, Toba, Batak f.is ,ii( >,^ ^ ’ 

Daalen 539b (Bz, L), mixed up with Cham ausmlis and C. seylamoa 

JAVA Banioemas, NoeL Kambangan, in a ditch on the way to Permman 
II 1931 Bobmjn 987 (Bz), very fine annular incrusted and overgrouu nith 
green algae; S o e r a b a j a, Soerabaja, desa Glagah, 

s.n. (Bz), badly preserved specimen; ibid., Bawean, i . . . - '. • > 

heavily incrusted and very fragile with a note: ”agcr-ager -. 

Borneo: S. and E. Division, Labuan-plateuu, in dUches, uith lush 

water, no date. Motley 9, herb, Hooker in (K); '1” 

determination nneertain >) ; ibid., without exact locality and date, Mo.llv -I-, 

herb. Hooker in (H). . i • 

Celebes: witliont exact locality, in ditches bet\ve(»n plantaiioiis iw ..omuBia, 

no date-), ZOLLmcER 3440 (K, L). _ . . ; 

PhilippiKe Islands: Mindanao, Subprov. of Bukumoii, in the vie.inU 
of Tanenlar, VII 1916, P4 nix, El. of the Philiiip. 20079 (K, Ip. 

Soeuba: without exact locality and date, , Teijsmann m,9^^(B/.i. 
Vernaeular names: Ganggeng (Malay) ; Ihiiig ( ’’= Fucus“ ) , 
a name probably used in Tonkin for all larger algae. 

Use: According to a note on the Bawean specimen it is used as 
agar-agar, hut this is probably a mistake, as agar-agar is yielded by 
Rhodophyta. 

1) This is the specimen cited in Braun & KoRms-rKin' (1882. p. 129) :is collected 
by '’Mr Brotlf.y^C 

-) ZOLLIKOER collected there between 1842 and 1848. 
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Remarks. The only constant cliaraeter of ssp. flaccida in 
whieh it differs gymnopiiys, is the golden-brown colour 

of its ripe oospores. Other differences are to be found in the size 
of the oogonia which are larger in the case of flaccida, the oospores 
being more elongate, and the stipulodes larger and narrower. 

■When Braun described his new species flaccida (1849, p. 296) he 
subdivided it at once into two varieties, i. e. WigMii and Gaiidickaudii. 
Moreover, he distinguished in the ’’Pragmente'*^ (1882, p. 128) two 

other varieties, i, e. hrembracteafa md ''"I dig arthra major'\ His sub- 
division is based on the situation of the gametangia : geminate or 

solitary, on the number of ridges and branchlet-artieulations and on 
the length of the bract-cells. 

Ilowever, as I was able to study Braun’s specimens and a good 
number of other ones, I found so many plants with transitional 

characters that a subdivision is not possible. Surveying all the 

material I found it very uniform and at present no subdivision 

is needed. 

Most probably the American Ohara Curtissii T. P. Allen in 

Robinbon (1906, ]). 272) is a synonym of ssp. flaccida, but as I did 
not see a specimen, I cannot decide this with certainty. If this 

would be true, liowever, then the ssp. is also distributed in America. 
Robinson states that T. P. Atu^^en’s figure 50 (1888) represents 0. Curtissii, 
Imt the terminal articulation is ecorticate in contradistinction to 

Robinbon's description, where this author writes that the terminal 
<-el] is corticated. 

E c 0 1 o g y. Ssp. flaccida inhabits shallow^ fresh water pools, 
ditches, ])oikIs, rice-fields, etc. In the lake Dayong Bonting (Malay 
Peninsula) the bottom must be a perfect cushion of this plant, as 
C, (hTRTLS writes on the label: ”By the use of a stone and piece of 
cord nmsses were lironght up at every throw.^^ 

The ss|>. is nho recorded from low level muddy areas of Salsette 
(Dixit, 1931, p. 305) which are situated near the sea shore. Balansa 
j'eeords on tlie label of the Tonkin plant No 16 that it occurs in 
brackisii water. These notes indicate that the ssp. is able to withstand 
a low salinity. 

Tlie periods in wliieh it is found indicate that it is present during 
the whole year. 

Inhabitants of the same locality are Niiella oligospira, Ohara 
australis. Cl hraclu/pus and C. zeylanica, 

D I s t r 1 1) u t i 0 n. Betwwn 40*^ N. and 10^ S. ; Asia, India: 
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.I6t> ■ ^ , ' — — — 

““MT’mo~ tr^/aTi’, n,.., V .15). 

rrdi“' H»aUya, M« (1934. p. 

HQ^i 205- 1935 p, 261), Ceylon, QnovES (19-1, p* *-), 

Hi' (iso, p. 107), ~ 

Li1)yan Desert, Br-WN & Noeds^i’EDT (1882 p. - _ • 

10 Chara erythrogyna Giin^riTH, Isot. Hant. . - • , ^ v 

p 278- T F. Allen, Oharac. Ameiic. 1, 1888, p. (nonu iant.) ; 

S. aU, in jonn,. M., B„t., Son. 7, 19.8, p. 61 ; 

Linn. Soc., Bot., 46, 1924, p. 372 - Cham Arj/A /m 
Braun & NoRD^rEOT in Abh. Kbn. Akad. Wiss. Berlin, 1^' I ’ ^ ’ 
Pal in Journ. Burma Ees. Soe. 18, 1929, p. 11‘ («<>«*■ I ’ ^ 
Journ Linn Soc., Bot., 49, 1932, p. 65-82; Aghark.ir i: Kundu ui 
wn Dep Sei k. S. 1, 1937, p. 16 - Chara crythrogona Gr™h m 
5 ” "o™ in JoA. BiP". Soo.. Bot, 46. 1924, p. 363. G»o® S. Aultn 
in Journ. Bot. 65, 1927, p. 339 - '.Cham Thamtam A. BsAtu «. 
Abh. Kon. Akad. Wiss. Berlin, 1882, p. 132. 

Illustration. G. 0. Allen, Journ. Ind. Bot. boc. 7, 

monoecious, greyish green-brown, without incrustation, c. 25 
om high. Stem rather stout, 500-650^ in diam., transparent. Li/cr- 
nodes\--S times the length of the branchlets. Cortex diplostichous, 
cells of the primary .series more prominent than those oi, the scroml- 
arv ones. Spine-cells up to 1000 /t long (usually 600 /t), up to 36 
wide at base, cone-like. Stipulodes in a single whorl, usually ^ 

numerous as the branchlets, elongate, with apiculute apm(‘s c. 
long, c. 95^ wide. Brnnc/rlets, 13-16 in a whorl, c. 
consisting of 6—8 articulations, eeortieate. Bmet-cc.Ih e- dO, at le 
lower nodes usually 7-8, at the upper nodes 9—10, <>longatc, acute, 
up to 1000 ;x long. 650 ;u wide, anterior and posterior ones similai. 
Bracteoles twice the length of the oogonia. c? y'l'i ^ tB’metangyi <lis- 
juneted, produced at the 4—5 lowest branchlet-iKMles, «'ldary or 
geminate. Anthcridin usually at the two lowest nodes only, Lott- 
360 )a in diam. Oogonia at the third and fourth branchlct-nodes onl>L 
c. 560 /X long (cxel. eoronula), c. 350 /x Avidc; spu'al-celJs showing 
convolutions: coronnla 40— 45 ja high, c. 105 ;,t wide at base; oospores 
black, e. 400 ^ long, e. 245 /x wide, with 8—9 ridges. 
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India: 'India ori6iitaHs'‘^j without exact locality and date^, Grffpjitii s.n., 
lierb. Hooker in (B), of Ohara Griff ithii A. Be. 

R G ni a I k s. (jhcifd CTythTogy%(i< is reniarkablo for tlio situation 
of the gametaiigia, being produced at different nodes of the branch- 
lets, though the antheridia and oogonia are very seldom found together 
in the middle nodes. By this fact alone the species is distinguishable 
from the other haplostephanous diplostichous C/m/m 's with eeorti cate 
branehlets, i. e. C. fibrosa, C, bnrmanica, and C. psilopitijs. 

As is already stated by several authors (O. 0. Abben, 1928, p. 62; 
(xROVES <fc Ablen, 1927, p. 339) the present species is hardly separable 
from C. Thwadtesii A. B:r. (1882, p. 132), which has the gametangia 
likewise disjuncted. The ehai^acteristics of the last-named species are 
the shoT't stipulodes, and 10—12 branehlets composed of 4— 5 articulations. 
However, these characters are extremely variable even in the same 
plant and it is therefore most probably to be regarded as a synonym 
of G. erythrogyna, though this can only be stated with certainty by 
experiments. As I did not see the type of C. TJiivaitesii, I have not 
cited it as a synonym. 

Braun states (1882, p. 130) that the specimen cited in our ex- 
siecatae is identic with Griffith's plant from Serampore, w^hich was 
collected by Haboodar and described as C. erytlirogyna. However, 
Braun renamed the species as in his opinion the red colour of the 
oogonia is not a constant character, but changing during its lifetime 
and therefore not characteristic. This is in contradistinction to the now 
adoi>t(Kl Iiite-rnational Rules. Moreover, the name was cited by him as 
'^erifthrogo7ia^^ . 

J. Groves (1924, p, 372) writes that C. erythrogyna occurs in Java 
and in Coelnn-Gliina. I could not find the original literature mentioning 
these l(a*alitie>s, nor the exsiceatae. Therefore they are dubious. 

E a 0 1 0 g y. In a living state the antheridia are bright-red and 
the immaluro oogonia deep reddish, brown, giving the plant a "very 
])h^asant efi‘ec1‘‘. It is found growing in roadside drains and in lakes, 
somdimes togdher with Ghara fibrosa ssp. gymnopitys. 

Plants witli ripe oospores have been found in Burma from August 
to ^February. 

D i s t r 1 b u t i o n : Between 30® N. and 8® S. ; Asia, India. 
Moreover in lit.: India: Gangetic Plain, Braun & Nordstedt 
(1882, ]), 130), Groves (1924, p, 372), Groves & Abben (1927, 
p. 339) : Bengal Grifftth (1849, p. 279) ; Burma, Pab (1932, p. 82) ; 
? I n d o - 0 h, i n a : Cochin-China, Groves (1924, p. 372) ; ? M a 1 a y s i a : 
Java, ex Groves (1924, p. 372). 
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11 Chaia bunnanica Pai i« Jomn. Lini,. B«., Bol m, laaa, J. a., 

P,„,a iuouooeu,«s. equally aev<.Jope,!. ,Va, 

aiplostidious, primary and scconda ^ ^ consisting nt art ieulat ions. 

ee.« f™*. “ ,L J aaa 9 

™” - 

at the ° ^ ^ terminating in short ba.sal elaivs. 

l„„g, +o0,. jrao elosely allied to CIuov fihro... and has 

probably 'to beiogarded as a subspecies thereof. j^.agm.s.s giNcn a ha., 

is from the type description, jiltitiule of OUO m 

Ecology. In shallow .drains and niai hy ^ H.crustation. 'Phe 

and more. The species is very brittle and whitish duo to lu .uy 
‘seasonal distribution is from September BecenAer.^ c. ^foelmu.. 

Tt is found together with Chara, Grovesn, C. Ilandm, and 
Distribution. 22" N.; Asia. India: Burma. 

2. Series Gymnopodes A. Braun iu Hooker’s Joiirn. Bot. 1, 1841, 
tieal-cells. 

13. Otora hydropitys Ehch.»bacb «pi«i Mohbi.k«, Ge™m.i 
H..,db d Gewactek. ,■ 3, .d. 3, 1834, p. 1610; A. Bb,™n- m HOOKI.B 3 

to. Bot. 1. 1849, p, 291; m Act «"■ 

1856 D 55- A. Braun in Monatsber. Kon. Akad. l\iss. Balm i. Ibb , 
p ?99,'l86S (««m. ; Bb.aon 4 NORBs™ b, Abb. bon. Alad. 

Wia,. Botlin, 1882, pp. 19, 133; T. B. Ato (.barao Anto™. 1. - 
p. 66 tab); H. & j. Gto “ 1’"”; 

p 39; Nord^tedt ill Proe. Eoy. Soc. Viet, .k,. l . , 

„i ) ■ G 0 a™ in to- Bombay Nat. Hiat. Soo. 30, l»i., P- •>'■>. . 
J Gto in to. Linn. Soc., Bot, 48, 1921, p. 13.6; G,.,n-,« 4 Au» 
in to. Bot. 55, 1921, p. 339;, G. 0. xl,a..A m J""™' L<A b - 
7 1928 p 62; Zaneveld in Blnmea 3, 19.19, pp. 381, 3b.. - • . 

Lip,; Wantitan in Kmt. Vet, Akad. Han, 11. 40. IS-H. P- 2 - 

9 Chara longihracteata Sauzmann (non Kum-ziMi), 11. tciuil. . • 

1830, No. 743. _ , 

Illustrations. T. P. Allen, ilmenc. (.havac-. 1, IbSS, i. ..u 

(VRl*. 1 AjTr*tfly 

Plant monoecious, yellowish brown-green, lieavily covered ttitli 
clay, up to 19 cm high. Stem rather slender c lad p, m d.ann 
Internodes as long as or somewhat shorter than the ln'aiichle s. ,o ... 
diplostiehoiiK, though in some plants triplostichoiis, the primary senes 
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l)roiniiient than the secondary one. Spine-cells small and few, 
solitaiy, lip to 199 /A longv Stipiaodes toTming a, single whorl, 

as niimeim^ acute, e, S7 5 p long, c. 75 /x wide 

(maxiiniiiTi resp, 980 and 200 p) . Branclilets 8—13, up to 12 mm 
long, (MUisistiiig of 5—7 articulations, of which the lowest and two or 
three terminal ones are ecorticate (in some of the branclilets, how- 
ever, the cortex is sometimes not present at all). Bract-cells 4—6, 
acute, variable in length, the anterior pair equal to twice the length 
of the ripe oogonium. Bract eoles mmilciT to the bract-cells, 1 — 11/2 times 
the length, of tlie oogonium, cf and 9 gametangia at the lowest 3—5 
nodes, solitary, at the same nodes. AnihericUa 210—450 g in diam. 
Oogonia 350—750/1 long (inch eoronula), 280— 500>c Widoi spiraUells 
sliowing 11—14 convolutions; coronula 50— 105 /x high, 100— 140 /x wide 
at base; oospores black, 280— 530 g long, 220— 380 g wide, with 9— 
13 ridges. 

Remarks. Char a hydropitys is a well distinguishable species, 
being the only one lielonging to the Haplostephanae with the branch- 
lets partially corticated. The always ecorticate first hranchlet-artic- 
ulation is also found in a member of the Biplosiephanae, i. e. G. zey- 
lanica, which, however, differs in many other respects. 

TIk^ sptx'ies has a wide distribution hut it has not been recorded 
from Euro})e and Australia. The size of the ripe oospores is much 
greater in the Asiatic ]>lants than in those from other regions. 

Brai'X (1882, 133 — 137) distinguished six varieties, and though 

I did not see many specimens it may 1)e useful to give a survey of 
their eha meters and synonyms taken from the type descriptions 
(table, XV j. 

It follows from tlie table that some of the varieties can hardly 
he maintain(‘.d as they are different only in the number of corticate 
artiinilations ami wo. may expect that more intermediate plants will be 
found. This is, moremm*, clearly demonstrated by Robinson (1906), 
who wri1(‘s (on ]). 274) that 0. mexicana has two or three corticate 
h]*anclih>tdnternodes; in his key, however, it is placed under ’’Leaves 
with one corticated internode^h It has therefore to l)e placed between 

Lifhmannii ami C, HobhinsU, but then both species merge gradually 
into eacli (hlier. I ihei*(*fore agree with Grovks (1911, p. 39) in con- 
sidering them as synonyms. 

Ecology. This tmuler looking species with the partly corticate 
branclilets oceurs in shallow water of ’’quickly drying^^ up road-side 
]>omls and rice-fields. According to G. 0. Allen (1928, p. 66) it is, 
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in Saharaupur, mainly growing by itself in small scattered, spreading 
clumps, but bere and there mixed up with Char a zeylanica. Notes on 


TABLE XV. 


Characters 

Varieties 

of (7. hydro- \ 

pitys A. Be. ' , 

Number of 
bninchlets 
per whorl 

Length of 
oospore 
in //. 

Number of 
corticate ar- 
ticulatioiis 

Literature' and, syiionyinS" 

indica A. Be. 

9-18 

280—350 

3-4 

cf. below ' 

genitina A. Be. 

9—33 

300-400 

1-3 

Beaun (1858, p. 359) 

Braun & Nohdstkdt (1882, 
p. 134) 

T. P. Allen (1888, p. 56) 

perfecta A. Be 

9-13 

360-400 

4 

Braun & Nordstedt (1882, 
,p. 133) 

T. F. Allen, (1888, p. 56) 
C'.Xi«69nann'w Robinson (1906, 
p. 274) 

mo/jiiscula Nokdst. 

9-13 

400-530 

1—5 

i 

Braun & No,eBSTEi)T (1882, 
p. 184) 

C. Robbirmd Halstkd ' p.'p. 

(1879, p. 188) ■ 

C. Ivydropitijs v. -^epteniriona- 
. , lis Nordst, ex T. F. Allen 
( 1888, p. 56) 

0. hydropity 8 v. 'ihcxkiviui T. 

F. Allkn (1893, p, 120) 

C. SchnerJdJ Robinson 

p. 273 ) 

C. mezicfuta: Robinson (.1906, 
p, 2 /4} ' 

africana A. Bk 

8-^9 

330 380 

1-2 

Braun ik- Nokdstedt (1882, 
p. 185) 

T. F. Allen (1888, p, 56) 

hrachypitija A . Be. 

8-9 

580-620 

0-3 

Braun Noeustkdt (1882, 

p. 186) 

T. F. Allen (1888, p. 56) 
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the labels give furthermore Ohara corallina, 0. fibrosa ss^. gymnopitys, 
Nitella acuminata and N. bipartita as inhabitants of the same localities. 

Pal (1932, p. 51) remarks that C. hydropitys is restricted to flat 
country and this agrees very well with the field annotations. 

Ripe oospores are found from June to March. 

Distribution. Between 42° N. and 30° S. ; A.crrA, India- 
Ceylon; Malaysia, cf. var. indica. Moreover in lit.: India: Gan- 
g-etic Plain, Groves & Ali.,en (1927, p. 373), Allen (1928, p. 63), 
Goromandelia, Allen (1928, p. 63), Bengal, AIgharkak & Kundu (1937, 
p. 17) — AjvnsRicA, N. Am.: United States, Robinson (1906, pp. 271, 
276) ; C. Am. : Mexico, Braun & Niordstedt (1882, p. 133), T. P. Allen 
(1893, p. 120), Robinson (1906, p. 274); S. A m. : Surinam, Braun 
(1858, p. 359), Braun & Nordstedt (1882, p. 134); Brazil, Braun 
& NoRmTEOT (1882, p. 136) — Aerica, N. Afr. : Egypt, BmvuN & 
Nordstedt (1882, p. 136). 

var. a indica A. Biliun in Hooker’s Journ. Bot. 1, 1849, p. 297; 
Br.aun & NoED.sa’EDT in Abh. Eon. Akad. Wiss. Berlin, 1882, pp. 19, 
135; T. F. AuFiEN, Charac. Americ. 1, 1888, p. 56 (worn, tant.) — Ohara 
hydropitys Reichb. in J. Groves in Journ. Linn. Soc., Bot., 46, 1922, 
p. 102; id. in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 373; Pal in 
Journ. Burma Res. Soc. 18, 3, 1929, p. 113 (nom. tant.) ; id. in Journ. 
Linn. Soc., Bot., 1932, pp. 65, 81; Agharkar & Eundu in Journ. Dep. 
Sci., N.S. 1, 1937, pp. 11, 16. 

Illustrations. Aghaekar & Eundu, Journ. Dep. Sci., N. S. 1, 
1937, pi. 8, f. 3. 

Plant varying in height, usually more than 10 cm, however, in 
some plants not more than 5 cm. Branchlets 9 — 13 in a whorl, com- 
posed of 6 — 7 articulations of which the lowest and two or three of 
the uppermost ones are ecorticate, whereas in some whorls some of the 
branclilets are entirely destitute of a cortex. The lowest articulation 
is about half as long as the succeeding ones. The corticate articulations 
have the cortical-cells in a double aeries. Spine-cells usually very small 
or rudimentary. Oospores 280 — 3-50 long, 220 — 260 y wide. 

Remarks. This variety can be subdivided into three more or 
less distinct forms, though intermediates occur. Its principal charac- 
ters are: the .small ripe oospore and the high number of branchlets. 
It is restricted to Asia only. 

D i s t r i 1) u t i o n. Between 27° N. and 10° S. ; Asl\, India; 
Siam; Malaysia; cf. formae. Moreover in lit: India: Ceylon, 
Brai'n & Nordstedt (1882, p. 135), Groves (1922, p. 102) ; Gangetie 
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Plain, Groves (1924, p. 373), Allen (1925, p. 597), Buma, Pal 
(1932, p. 82). 

f. 1. major A. Braun in Hooker’s Jom-n. Boi. 1, 1S49, p. 297. 

Illustrations. The pres, paper, fig.s. 18a— e. 

Plants 5—10 cm high, otherwise identic with the variety indica. 

India: Assam, without exact locality and date, Jenkins s.n., lierh. Hooker 
in (B), hj^io of var. indica and of f. major; ibid., without exact locality and 
date, no collector's name, herb. Hooiobr in (B), togidher with Chara hravhijjxis. 

SiA^vi: Pak Raw, inside channel, between two parts of Tale Sap (water 
brackish, 4—6 m), 25 I 1916, Annaki)AL.E 15 (Si), together with Chura coraUina 
and G. scylanica, 

Malay .Peninsula: Perak, N. of Grik, from a small pool in a little streain, 
17 VI 1924, Burkill 12417 (Si). 

Java: Buitenzorg, Tcgal Sapi, 240 m alt., in ricc-fiolds, 27 VII 1922, 
Bakhtjizen van den Bkink fil. 1512 (Bz, L), mixed up with Clmra fibrosa, ssp. 
gymnopitys. 

MADOERi).: E. N. E. of Sampang, 25 in alt., in rice-fields, 5 III 1915, Backer 
19781a (Bz). 

SuacATRA: P ale m bang, Lake Ranaii, alt. 560 m, in a rice-field at the 
south border, German Limnol. Sunda Exp, ESa|3, 27 I 1929, (Bu-Mus), two dried 
specimens both determined by Filarszky (1934, p. 706) us NilcUa hipartita n.sp.. 
In a little bottle are fragments on formalin with the same annotation, how'cver, 
these belong to Nitella acuminata and Is. hipartita. The dried specimens are not 
mixed up. 

Philippine Islands: Luzon, Prov. of Rizal, A — XI .1916, Ramos, Bm. 
of ^Sei. 26748 (Bz, Iv, L, Si). 

D i s t r i b II t i 0 ii. Between 27° N. and 10° S. ; A>sia, I n d i a ; 
S i a m ; M a 1 a y s i a. 

f. 2. minor A. Braun in PIookeras Journ. Bot. 1, 13849, jl 297 — 
Cham chamaepiiijs A. Braun in lit. and in her]). (B) — Chara hjjdro- 
piiijs Reichexbach var. indica A. Br. f, piimila A. Braun in licrb, (.B). 

Plants np to 5 cm high, otherwise identic with the va!*iety. 

In'DLV: C 0 r 0 m a n d e 1 i a, Coromandelian coast, IS26~~-1S28, Bpl.\ncki: 4 ? 
(B), type. 

Eemarks. Extremely small speeimens which are at once distin- 
gTiishable by their small habit. 


Fig. 16, Chara Braimii yar. oahuensk f. Javauica; a. habit, .nat. size; h. siern- 
node, X 15,* c. fertile branchlet-node, X <’• 15; d. apex of braiK'hlef, X c. IS --- 
Fig. 17, Chara- fihroui ssp. fUiccida; a. habit, nat. size; b. stem-nod(% X c. 20; 
0 . part (if fertile liramdilet, X 22 — Fig. 18, Chara hydropit ys f. major; a. habit, 
nat. size; h. fertile branclilet, X c- 10; c. stem-node, X H (the bract-eells on 
the brancldet-iiodes in the middle of the figuiu are omitted). 
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D i B t ri b ii, t i o ii.' Between 10^ 'N. and 25®^ N. ; .Asia, C o i* o- 
m a n d e 1 i a. 

f. 3. gymnophylla ' A. Braun in Hooker's ' Joiirin Bot. 1, 1849, 
p. 297. 

Plants similar to f. major, but most of the braiichlets ecortieate. 
However, in the same specimens some of the whorls or some braiichlets 

of a whorl are provided with a cortex. 

India: B e n g a 1, Biisna, VIII 1837, no collector's name, Eerb. HooKEii in 
(B)j ^2/r^b' ibid., between Kissenguiige and Titalya, in waters along tlie road, 
X 1868, IvURZ s.n. (B). 

Eemarks. This form is remarkable as it forms a transition 
into Ghara fibrosa, in which the branehlets are always partly corticate. 
Distribution. C. 25^ N.; Asia: India: Bengal 

II. Sectio Diflostephanae A. Braun in N. Denksehr. Schweiz. 
Ges, Naturw. 10, 1849, p. 13; id. in Hooker s joiirn. Bot. 1, 1849, p. 203; 
id., id., p. 298; VON Leonhardi in Verb, natiirf. Ver. Briinn 2, 1864, 
repr. p. 41; A. Braun, Consp. syst. Charac. enrop., 1867, p. 4; id. in 
Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 199, 1868 ; id. in Cohn, 
Krypt. FI. Sehles. 1, 1876, p. 404; Braun & NoRi>s:rEixr, in Abh. Kon. 
Akad. Wiss. Berlin, 1882, p. 19; T. P. Allen, Charac. America 1, 1888, 
p. 57; H. & J. Groves in Urban, Symb. AntilL 7, 1911, p. 31; Norp- 
STEDT in Proe. Roy. Soc. Viet. 31, N. S., 1918, p. 5; Groves & Bullock 
Webster, Brit. Charoph. 2, 1924, p. 14; J. Groves in Joiirii. Linn. Soc., 
Bot., 46, 1924, p. 363; Presitz in Enoler & Prantl, Nat. Pfl fam. 3, 
ed. 2, 1927, p. 429; 6. 0. Allen in Journ. Ind. Bot Soc. 7, 1928, p. 60; 
Pal in Joiirn. Linn. Soc., Bot, 49, 1932, p. 65; Grovers & Allen in 
Proe. Roy. See. Qiieensl. 46, 1935, p. »57 ; Zanevelb in Blnmea 3, 1939, 
p. 381 — CJiara siibgen. ERcMra von LEONmtRDi in Lotos 13, 1863, 
repr. p. 14 — CMf^a seet EucMra von Leonhardi in Verli. natiirf. 
Ver. Briinn 2, 1864, repr. p. 41. 

Stipnlodes in a donble whorl, frequently both rows well developed, 
however, sometimes one or both rows reduced. 

Key to the subsections. 

la. Cortical cell-rows of the stem as numerous as the brauchiets . . . . 

• .L . . . . .1, HaPTA)STIGH.AE 

b. Cortical cell-rows of the stem twice as numerous as tlie branehlets . 

, ,* .• .... • , • . . . IL DmOSTlCHAE 

e. Cortical cell-rows of the stem thrice as numerous as the branehlets . 

,* ■ • • .... III. Trutaistichae 
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I. Siibsectio ILiplostigh^ A. Braun, Consp. syst. Charac. eiirop., 

1867, p. 4; id. in Monatsb. Eon. Akad. Wiss. Berlin f. 1867, p. 799, 
1868; Braun & NionnsTEDT in Abh. Eon. Aicad. Wiss. Berlin, 1882, p. 19; 
T. P. Altjcn, Charae. America 1, 1888, p. 58; Hy in Bull. Soc. bot. 
Prance 60, 1913, Mem. 26, p. 28; Groves & Buluock Webster, 
Brit. Charoph. 2, 1924, p. 14; J. Groves in Journ. Linn. Soc., Bot., 46, 
1924, p. 363; Pbintz in Engeer & Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, 
p. 429 ; Aaneveld in Blumea 3, 1939, p. 381 — Gho/ra subsect. covti- 
cAitae isostichae A. Brato in N. Denkschr. Schweiz. Ges. Naturw. 10, 
1849, p. 13; id. in Hooker’s Journ. Bot. 1, 1849, p. 203; von Leonbardi 
in Verb, naturf. Ver. Briinn 2, 1864, p. 42; A. Braun in Erypt. PI. 
Sehles. 1, 1876, p. 404. 

Rows of coi’tical-cells of the stem as numerous as the branchlets; 
rows of secondary cortical-cells lacking. 

13. Chara canescens^) Loeeleuk, Not. Pi. aj. Pl. France, ISIO, p. 139; 

RobiNvSON in Bull. ISTew York Bot. Gard. 4, 1906, p. 262; in Journ. Linn. 

Soe., Bot., 46, 1924, p. 373; Geovrs & Bx.tli.ock Webster, Brit. Oliaropli. 2, 1924, 
p. 14, pl; 27 Chara erinita WalleiOtic, Ann. Bot., 1815, p. 190, pl. 3; Braun 
in Abk. Kon. Akad. Wiss. Berlin, 1856, p. 338; Kuetzing, Tab. Phyc. 7, 1857, 
p. 27, |}1. 69, f. 1; Braitn in Monatsb. Kon. Akad. Wiss. Berlin f. 1867, p. 829, 
1S6S; T. F. Allex .in Bull. Torrey Bot. Cl. 2, 1871, p. 10; Halstep in Proe. 
Boston >Soc. Xat. Hist. 20, 1879, p. 181; Braun & Nort>stE3>t in Abb. Kon. Akad, 
Wiss. Berlin, 1882, pp. 20, 137, pl. 7, figs. 221— 222; T. F. Allen in Bull. Torrey. 
Bot. Cl 9, 1882, p. 40, pl 18; id., Cbarac. America 1, 1888, p. 58 (nom>. tant.); 
AIigula, Die Charae,, 1897, p. 348, figs. 87 — 90; Holtz in Mitt. NTaturw, Ver. 
Xeuvorp(mun. u. Riigcm 37, 1905, p. 41; Petkoef, Gharac. Bulgar., Rev. Ac. Bulgare 
8cL, 1914, p. 7; id. in Ann. Univ, Sofia, 1922, p. 1; Ernst in Zeitsehr. ind. Abst. 
u. Vererb. Lehre 17, 1917, p. 203; id., ibid., 16, 1921, p. 144 and 25, 1921, p. 185; 
Winkler, Yerbr. u. Urs. d. Parthenog., 1920, p. 3; Stroede, Oekol. d. Gharac., 
,.1931, p., 4,7. , 

FUoit dioecious. Hirm moderately stout, 800 — 900 /z in diain. Internodes 
2 — 4. times the length of the branchlets. Stem^cortex haplostiehous. 
very well devehtj>ed, solitary or in clusters, frequently 2 — 5 together, 1 — 3 times 
as long as tlio diam. (d‘ the stem, iSti'pulodcs in a double whorl, acuminate, cells 
of the u]q)er whorl usually somewhat longer than those of the lower one. 
Braiich,J<i,s S — 11 in i\ wliorl, composed of 5' — 8 articulations, of which the upper 
one is ecnrticate. tht‘ other (Uies haplostichou.s corticate. Bract-cells 5 — 6, slightly 
long{*r til an tlu‘ oogonium. Broeteolcs similar to the bract -cells. Bractlet, taking 
the jdace of tlie aiitheridium, rudimentary, and Q gometangia solitary or 


1) An eNtensi\'e li.st of synonyms, not seen by the writer, figures and 
European, literature' are to be found in Migi'LA (1897, p. 348) and in Groves & 
Bullock Weiwer f1924, p. 14). 
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... ti,p lowest 2—4 lii'anoWet-nodes. rjiKi -Tim ,/ ni tlmm. 

at tlic J. ■ “viO v wide: M^z/v/Z-r/ //.s- sho\viit,t>- 

Oo,o>m 5.60-850 lo»g .wide at I.a.se, in.lividnal 

16-15 convolutions; ^ .. wide, will, Kt-i:'. 

cells bliiat; oospores black, ooU— b-o Ion*,, 

inconspicuous ridges, terminating in short basal claws. ^ 

Remarks. CMra cancseens is mainly distributed in Kuiupe, and is Ih oU 

haplostichous member of 

=1: =“■ iwt ■: ari^ce', Tn the Caspian 'sea, but the 

Greek Record is doubtfull (cf. GbOMBS ^ p' br'in' 

aoeordina to Betkofi’ (1914, 1922), in Bulgaria and to Hoi.i/. "•" •;■ P- ■*' ■' 
Hungary” and Italy. In Sicily c? and 9 plants have been, tmind ' 
was first studied by Bilvun (1856) and was atteroaids .1 ,1 - 

experiments by de Bam (1871, 187.5), WmionsR (1920), and Lkas, (1.1,. L- • 

^?:o\oTrThr::;r m Whlcb C. occurs is nlway.s brackish o,. 

saline. In Germany the minimum Cl-content is 1000 mg ^ 

value is 19000 mg, i.c. in the Skagerrak, according to SlidM.DE Odol, p. 4 )• 

In Africa it is also found ”in braMsehem Wasser“ (Bi:alia', ISOM p. .. } auc 

in America in slightly brackish water (Ar^K, 1882, p 41), but, ^ 

was opened and the pond has become nearly as salt as the sea, the plait 

disappeared is mostly found on sand destitute of organic substances. 

In Gennanv it grows often together with Tolypella niAifica and Chara a.n><ui. 
Distribution. Between 4.3° K. and 20° N.; Euhope: cC. B^vfK 1- 
Norhstem (1882, p. 138), Miool-V (1897, p. 359), Gkoves & Bt’i.i.uok V i..Bs.n..K 
(1924 p. 16); Asia: Arabia, Bkaun (1868, p. 830,); the hr a Is, Afghan- 
is t an, M 0 n g 0 1 i a, China. BrauN & NonDSi-EW (1882, p. l.«i; India; 
Baluchistan, Brato & Nonns'raOT (1882, p. 138), Groves (1924, p. 

H. Af r.: Algeria, Bratw (1868, p. 830); Egypt, Bimrs & .N'okiw'i’kut ( IS8_, p. L.-S; 

America, X. Am.: Long Island, Aixen (1871, p. 10; 1884, p. 40), Br.vvx & 
Moriisteot' (1882, p. 139j; Massachusetts, Roui-vsox (1906, p. 26:1). 

II. Subsectio D^lostichAe A. Braun, Oonni). syst. (Jhavac. eiivop., 
1867 p 5‘ id. ill Monatsber. Kon. Akad. IViss. Berlin i. 1867, p. 800, 
1868; id. in OoHN, Krypt. FI. Sehles. 1. 1876, p. 404; Braun & Nordsteot 
in Abb. Kon. Akad. Wiss. Berlin, 1882, p. 20; T. F. Alia;n, Charae. 
America 1, 1888, p. 58; Hy in Bull. Soe. l>o1. France 60, 1913, Mem. 
26, p. 29; Norbstedt in Proe. Roy. Soc. Viet. 31, N. S., 1918, p. 5; 
(Iroves & BnADCK Webster, Brit. Oharoph. 2, 1924, p. 18; 4. Gro\t.s in 
Joiirn. Linn. Soe., Bot., 46, 1924, p. 363; Print?, in Knci.er & Phantl, 
Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; Grovi® & Ali.kx in I>ro.‘.^Roy. 
Soc. Queensl. 46, 1935, p. 57; Zanevei.b in Blumoa 3, 1939, p. 381 — 
Chara snbsect. Coriicatae diplmtichae A. Braun in N. Benksclir. Scliwei?. 
Ges. Natnnv. 10, 1849, p. 13; id. in Hiwker’s -Toiirn. Bot. 1, 1849, 
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p. 203; id., id., p. 298; von Leonhardi in Verb, natni-f. Vet. Bmim 
2, ,1864, p. 43. 

Rows of cortical-cells of the stem twice as nimierous as the 
branehlets; between two successive primary rows of cortioal-eclls one 
secondary row is i)roduced. 

Key to the series. 

la. Primary oortieal-cells more prominent than the secondary ones, therefore 
spine-cells appear to he situated on ridges .... 1. Tylaca>:thae 

b. Secondary cortical-cells more prominent tban the primary ones, therefore 
spine-cells appear to be situated in furrows .... 2. AuLAC.iAN^T'HAE 

1. Series Tylacanthae A. Br.vun in Cohn-, Krypt. FI. Schles. 1, 
1876, p. 404 ; Braun & Nordstedt in Abh. Kon. Akad. Wiss, Berlin, 
1882, p. 20; T. P. Allen, Charae. America 1, 1888, p. 58; Hy in Bnll. 
Soc. bot. France 60, 1913, Mem. 26, p. 28 ; Nordstedt in Proc. Eoy. 
Soc. Viet. 31, N. S., 1918, p. 6; Groves & Bullock Webster, Brit. 
Charoph. 2, 1924, p. 33 ; J. Groves in Journ. Linn. Soc., Bot., 46, 
1924, p. 363; Printz in Engler & Prantl, Nat. Pfl. fam. 3, ed. 2 , 
1927, p, 429. 

Primary cells of the cortex more prominent and larger than the 
secondary ones, therefore spine-cells apparently situated on ridges. 

14. Ohara Grovesii Fal (non N. GrovesU Kundu) in Journ. Linn. Soc. 
Bot. 4-9, p. 85, pi. 17. 

Plant monoecious. Stem moderately stout, 450 — 700 // in diam. Internodes 
1 — 5 times the length of the branehlets. Stem-cortex diplostiehous, exhibiting 
strong torsion, cells of the primary series more prominent than the secondary 
ones. Spinc-eetls j)apiniforni. Stipulodes in a double whorl, well developed, blunt 
and unequal in length. Brandileis 9 — 11 in a whorl, ecorticate, composed of 
5 — 6 articulations. Bract-cells usually 5, the lateral ones often the length of 
the entire oogonium. Bracteoles longer than the oogonia. ^ and Q gametangia 
together at the two lowest nodes, solitary. Antlicridium 450 y. in diam. Oogonia 
740 y. long (inch coronula), 525 y wide; spiral-cells showing 14 — 15 convolutions. 
Jiipe oospores not yet collected. 

Remarks. According to the author this species very much resembles 
Chara contraria, from which it can be distinguished only by its having entirely 
ecorticate bruuchlets. Tht' mutual relations are therefore the same as for G, vulgaris 
and ssp. squamosa, and with reference to this C. Grovesii may be best regarded' 
as a subspecies of 0. eontraria. As I did not see a specimen, I have not cited 


In this article the name is spelt as ^Hylacautliae^^ , which is most probably 
an orthographic error. 
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it in this way. The short deseriptiou given above is from the type <l<‘scription. 

Ecology. Very common in shallow drains, in streams and in pools. It 
emits a disagreeable odour. In its general habit it looks like a Xitdla, 

The seasonal distribution is from September to the end of NoviMiiber. Paj.. 
writes that it is entirely restricted to mountainous areas. It is found growing 
together with Nitella miperl)a, Chara hurmmica, G. Handae and (I hrachypm. 
Distribution. 22° Kj Asia, India: Burma. 

15. Chara contraria Kuetzing^), Phyc, germ. 1845, p. 258; id,., Spec. Alg. 
1849, p, 523; Brau’N in N. Denkschr, Schweiz. Ges. Naturw. 10, 1849, p. 15; 
Wallman in Act. Soe. Linn. Bordeaux 21, 1856, p. 64; Kuetzing, Tab. Phye. 7, 1857', 
pi. 61 (the oogonia have but 3 coronula cells!) ; BfJAGisr, Consp. syst, Oharac. europ. 
1867, p. 6; id. in Hooker, Handb. New Zealand Plor. 1867, p. 550; id. in Monatsber, 
Kon. Akad. Wiss. Berlin f. 1867, p. 833, 1868; Haested, Classif. and Descr. Amerie. 
spec. Oharac., 1879, p. 187; Brapk & Noedisteih' in Abh. Kon. Akad. Wiss. Berlin, 1882, 
pp. 20, 141; Sydow, Bish. bek. Europ, Oharac., 1882, p. 57 ; T. E. ALiiEN, Amerie. 
Oharac. 1, 1888, p. 58 (aom. tant) ; Migfla, Die Oharac., 1897, pp. 432, figs. 99—104; 
id,, Syn. Oharac. europ., 1898, p. 96, figs. 84 — 89; Eobinson in Bull. New York 
Bot, Gard. 4, 1906, pp. 265, 266; SuuiTER in Bot. Zeit. 68, 1910, p. 125, pi. 4, 
figs. 1 — 5 and text-figs. 1- — ^^9; Nokbstedt in Proc. Boy. Soc. Viet. 31, N, S., 
1918, p. 6 (nom. tant.); GrovIes in Journ. Linn. Soe., Bot., 46, 1924, pp. 363, 374; 

Groves & Bullock Webster, Brit. Oharoph. 2, 1924, p. 36, pi. 33 (f. 9 is var. 

Impidula); G. 0. Altjen in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597; 
id. in Journ. Ind, Bot. Soe. 7, 1928, p. 64; Stboebe, Oekol. d. Oharac. 1931, p. 42,; 
G. 0. Allen in Journ. Ind. Bot. Soc. 12, 1933, p. 17; Groves & Allen in Proc. 
Boy. Soc. Queensl. 46, 1935, p. 57; Pilabszky in Math. u. Naturw. Anz. Ungar. 

Ak. Wiss. 50, 1937, p. 484; Verbam in Blumca 3, 1938, p. 16; Hasslow in Bot. 

Not. Lund, 1939, pp. 296, 297, 298. 

Plant monoecious, greyish-green, usually heavily inerusted, 20-— 30 cm high. 
Steyn varying in diam., e. 750 //. Internodes 2 — 4 times the length of the branchlets. 
Stem-cortex diplostiehous, cells of the primary series more prominent than the 
secondary ones. Spine-celts solitary, obtuse, usually short and inconspicuous, 
however, in the var, Mspidula once to twice as long as the diam, of the stem. 
Stipulodes in a double whorl, two pairs to each branehlet, usually short and 
sometimes almost spherical, irregular. Branchlets 6 — 10 in a whorl, consisting 
of 5 — 7 articulations, of which the upper 2 — 3 are ecortieate, the other ones 
diplostiehous corticate, 0.5 — 3 cm long. Bract-cells usually 5, varying in length, 
the anterior pair equal or much longer than the oogonium, the lateral ones and 
the posterior cell mostly i^educed to papillae. Braoteoles somewhat longer than 
the anterior bract-cells, 0.6 — 3 cm long. ^ and Q gametangia solitary or rarely 
geminate (Bobinson, 1906, p. 265), at the same 2—4 lowest nodes. Antheridium 
300 — 450 y in diam. Oogonia 650—1100 /z long (inch coronula), 500—650 (4 
wide; spiral-cells showing 13 — 15 convolutions; coro^vula 120 — 190 y high, 220 — 360 y 


') Only the principal European literature is cited here; for a full list (inch 
the varieties) I refer to Migula (1897, pp. 432—433), and Groves & Bulix)CK 
Webster (1924, pp. 36—37). 
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wide at base, individual cells oblong, blunt at the apex, somewhat spreading; 
oospores black, 500-~720 ;;. long, 350— 490 f-t wide, with 10— 14 fine ridges, 
prolonged downwards into a cage; outer memlrane yellow or golden-brown, 
granulate, with c. 6 granules per 10 y, . 

China: K w e i c h o w, without exact locality, submerged in rice-fields and 
streams, 900 m alt., 5 VIII 1931, Lxang IhJ'N Yah and Tshn Yi Hsien, PI. of 
Kweichow 186 (L), 

Ee marks. The variability of this species, though less pronounced than 
ill C. vulgaris has been a subject for many subdivisions. Braun’s division into 
two varieties (1849, p. 16) Le, hispidula with, and moniliformis without distinctly 
developed spine-cells, are found back in the arrangements of Sydow (1882, pp. 
57 — 58) and Mioula (1S97, |). 432). Some of the authors, however, regard these 
varieties as series. An extensive survey of the literature regarding this subject 
is to be found in Miss Sltjiteil’s ’’Beitrage zur Kenntnis von Chara contraria 
A. Ba. iind Chara dissohita A. Beaun^^ (1910, p. 125). 

Gro^xs & Bhllock Webster (1924, p. 36, 40) regard all plants with short 
and inconspicuous spine-cells as belonging to the species 0 . contraria proper, and 
they put all specimens with well developed spines together in the var. Mspidula. 

The present author shares Braun’s first opinion, the plants mentioned in 
the exsiccatae therefore belong to the var. moniliforwis. 

Most probably the x>lants described as var. australis A. Br. and var. Behriana 
A. Br., both occurring in Australia belong also to the var. moniliformis, from 
which they can be distinguished by the larger oospore. Without having seen 
the types this cannot be decided with certainty. 

Sometimes, C. contraria is hardly distinguishable from C. vulgaris though 
the typical specimens are characterized by the greater prominence of the primary 
cortical cell-series, so that the spine-cells are situated on ridges, by the much 
darker ripe oospores, and by the somewhat irregular stipiilodes. It is a cosmopolitan 
species, but as yet it has not been collected in Malaysia. 

Ecology. Chara contraria is a small to medium-sized plant, much incrusted 
with lime. According to Str/OE1>!e (1931, p. 43) it is in Germany only found in 
anorganotrophie waters of Tvhich the pH is e. 7.0. This water may be fresh 
or brackish, as the Cl-concentration may be rather high, varying from 25 to 
3535 mg per liter. Braun & Korjiotedt (1882, p. 142) record the plant from 
valleys in Songaria with a high percentage of salt. 

Bandy bottoms are preferred by this species, and it occurs most frequently 
at a greater depth, c. 1—2 m, than 0. vulgaris* Therefore, it is especially found 
in lakes and in larger water basins than the last named species. It is growing 
in the lowlands as well as in mountainous areas; in the Swiss Alps it is found 
at an elevation of 2000 m. 

G. O. Allen (1928, p. 64) writes that in Saharanpur, G. contraria is a distinctly 
cold weather type; it does not seem to germinate before the middle of November, 
and disappeares at the end of April. 

C, contraria, as G. vulgaris, commonly occurs in dense masses with little 
or no intermixture of other plants. However, in the vicinity Chara tomentosa,. 
C. aspera and C. glohularis are often to be found, and according to Stroede, such 
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-onf Mvnwni scoTpioideSf JPotamopr.toii f/}a)tiiu( }is, 

higher plants are proaent, as ^ ^ c. haltini. 

ipotnmoffcfon Ziiii. In 'brackish waeri ® ^ (Mi in a. .Moreovc:- in 

Bistribution. « 70 L and oO ^ ^ 

lit,-. Bue^pe, cf. Biuun & ^ ^ ASU, Songaria. 

441__442); Gkoyes * 'w! and E. Himalaya, India Deserta. 

BKATO & N0M>OTEDt (188. p. 1^), I d p. 3-4), 

Malabaria, Burma, «!’. n 17- 1936 p. 51) - Amekica, N. Am.; 

Allen (1925, p. 597; 1.. , P- ’ "'lar\. rnited States: Alontana, Nebraska, 

Alaska, pp. 143-W5J, Robkson 

5906,^296); Texas; C. Am:; Mexico, 

C;" ^ »2)1 B. A..,) O.P. 0.W b™» nse* p. 

Attstkaiia W Austr.: ex Groves & Allen (19.1o, p. 58), S, Austi 
834) — ATTSTRAiiiA, Tvancyaroo Islands, Qiieenslancl, 

■Ri^ATm ns, 52 T) 709); NOTa)BTEDT (1882, p.' db) , i-vangarou Aaictixu , 

Bkaun (1852, p. h _ Wales, Victoria, Nordstedt (1889, 

““ T.™ a881!,P. 1«)1 "" 

(1867, p. 550); Braun & Noedstedt (1882, p. 143). 

2. Series AutA<iA™ A. Braun in Cohn, Krypt PI ScMes 1, 
1876 p. 406; Braun & Noedsteot in Abh. Kon. Akad. U^ss. _ Berlin, 
1882 p 21- T. P. Aluen, Gharac. America 1, 1888, p. 59; Hy in Bu . 
Soc.’bot. riance 60. 1913, M6m. 26, p. 28; NOBr>sx« Proc 
Koy. Soc. Viet. 31, N. S.. 1918, p. 6; Groves & Buuwck Weto Bnt. 
Charoph. 2, 1924, p. 18; J. Groves in Journ. 

p 363; Printz in Enoler & Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. . 

Secondary cells of the cortex more prominent and krger than the 
primary ones, therefore spine-cells apparently situated in furrows. 

16 Ohara vulgaris Linnaeus, Spec. Plant., 1753, p. 1156, pio peute 

Cham^ema-, C. ffetm ssp. C. gymnophylla; C. gymnoiAylUi^ 

usuaUy heavily ine^msted, 

in IPTiP-tli nsuallY c 25 cm Mgli. moderately stout, e. oOO p m diai . 

Intermdel c. twice as long as the branchlets. Cortes; diplostiehous, cells « 

series more prominent than the primary ones, which collapse in a dried statu 

Spirie-cells single, much varying in length, frequently obtuse ^ Jjodes 

spreading or approssed, if papilliform spreading, situated in furr ^ 

to a double whorl, frequently cells of both whorls equally 

of the lower whorl somewhat depressed, short, obtuse, appios, , 

fg—lSf— 11) in a whorl, showing 6---8 articulations of which o arc usua y 

Lrtieate (in the ssp. squamosa all ecortieate) frequently incurved, however, when 

extremely variable in length, usually , unilateral, anterior ones much longer than 
the oogonium, posterior ones usually -not developed at all, or as long as t . 
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or 


oogunium, ill a few cases all bract-cells equally developed, usually lacking or 
papilliform at the ecortieate branchlet-articulations. Bracteoles similar or somewhat 
longer than the anterior bract-cells. and g gametangia at the same 3—4 lowest 
nodes, usually solitary, rarely more together, lacking at the nodes above ecortieate 
articulations, AntherkUa 27 5~-m in diam. Oogonia 525—800 y long, (exel. 
coronula), 350^ 475 y wide; spiral-cells showing 13- — 16 convolutions; coronida 
7o 125 y high, 200 325 y wide at base, individual cells blunt? more or less 
spreading; oospores golden-brown or dark-brown, rarely black, 425—675 y long, 
225 -400 wide, with 12— 15 ridges often prolonged into a cage; outer -membrane 
tubcrculate. 

Remarks. Char a vulgaris is a cosmopolitan species and extremely variable 
in all parts, most probably due to conditions of growth. This variability was 
reason for a subdivision of the species. A number of subspecies and nearly related 
species were already cited by BRAim & NoEmTEbT (1882) and by T. P. Allen 
( 1888), Avh.ereas klKsuLA (1897) and Groves ^ Bullock; Webster (1924) regarded 
some of these again as varieties or forms. As I have not seen all the types of 


TABLE XVI. 


\ 

Characters 

Subspecies 
of C. vulgaris L. ') 

Number of 
ridges 

Shape of bract- 
cells 

Liam, of 
antheridium in y 

Number of cor- 
ticate articulat. 

cf and 9 
gametangia 

Distribution 

squamosal A, Br.)Zaxiov. 

12-14 

blunt 

300-360 

0 

conjuncted 

Eur. 







Asia 







Afr. 

eu-vidgaris 







(A, Br.) Zanev. 

id. 

id. 

id. 

2~4 

id. 

Cosm. 

crasshvulis j 







(A. Br.) Zankv. 

id. 

id. 

420-480 

2—4 

id. 

Eur. 







Afr. 

Rabenhorsiil 







(A. Br.) Zanev. 

id. 

id. 

480—640 

2—4 

disjuncted 

Eur. 

Boveaaa{A, Br ) Zanev. 

10-11 

acuminate 

300—360 

4 — 6 

conjuncted 

Eur. 







Asia 







Afr. 

capensis (A. Br.) Zankv. 

9-10 

id. 

id. 

3-7 

id. 

Afr. 


Whether C. KohciUi A, Bk. must be placed here as a subspecies or in 
the Triplostichac as a sepamte species is as yet uncertain. 
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the cliffereiit forms I cannot give a decision inst now. However, front the type 
and Other descriptions found in literature I provisionally get at the subjoined 
statement (table XVI), 

Cliara vulgaris closely resembles O. contraria, which is different by having 
the primary cortieal-eells more prominent than the secondary ones/ thus belonging 
to the tylacanthous type. If many spine-cells are present, this difference is very 
well visible in a transverse section of the stern, as the spine-cells in the case 
of C. vulgaris are then situated on the smaller cells. Another i^articular of tlio 
last species is that the ”NOBnsTEiyr-markings^% the decoration of the outer coloured 
ripe oospore membrane, consist of separate little tubercles, c. 7 per 10 /-z, whereas 
in C. contraria they show contiguous granules, c. 6 per 10 y. The ripe oospores 
arc black in the last-named species w^hile those of 0. vulgaris are golden-brown 
to dark-hrowix (only in the var. melanopyrc'iia black with a brown shade) . It 
is somewhat surprising that typical representatives of the species were not extant 
at all amongst the material of the Netherlands Indies. 

Ecology. Clmra vulgaris is usually a medium-sized plant with a moderately 
stout stem. It is usually heavily incrusted with calcium carbonate, which is 
frequently not in annnlar bands. Bthoede (1931, p. 30) did not find the species 
in German waters wdth less than . 55 mg CaO per liter. 

The plant occurs in bogs, ditches, at the shallow margins of ponds and 
lakes, in very shallow running water of rivulets, and little streams. Stiwede 
has found it in Germany in anorganotrophie waters only. This author has also 
detected the species in a little brackish water containing c. 750 mg Cl per liter. 
The organic substances of the muddy bottom are always less than 50 whereas 
it contains a high amount of lime. Plants wdth ripe oospores are found in 
Saharanpnr from November to May. In Germany ripe oospores were found from 
the late summer to autumn, according to Bt!E.oede (1931, p. 29). 

C. vulgaris occurs in lowland as well as in mountainous areas; it is recorded 
by Beatjn & Noi®stedt (1882, p, 159) from 2300 m in the Swiss Alps and from 
4500 in in the Cordilleras of Peru {l,o., p. 166). It frequently grows in pure 
communities by itself, as the dense masses usually oust other species. N. clavatu 
is the only species recorded to be found growing together with it. 

Distribution. Between 70® N. and 50® S.; occurring in all the continents. 

ssp. A. eu-vulgaris Zanev., nov. ssp. — Cham vulgaris L. ^), Spec. 
Plant., 1753, p, 1156, pro parte j WalleiOO:^!, Anuus Botanicus, 1815, p. 179, pi. 1; 
WiLLDENiow in Mem. Acad. Boy. Berlin f. 1803, p. 84, 1805; BnuzELiiiB & 
Fueetstboiib in Flora 9, 1826, p. 486; AaiARD, Syst. Alg. 1824, p. 128; Kuetzixg, 
Phye. Gen., 1843, p. 319, pi. 38, 39; id., Phyc. germ., 1845, p. 258; id., Spec. 
Alg., 1849, p. 523; id. Tab. Phyc. 7, 1857, pi. 58 — 60, 72, f. 2; Roblxbox in Bull. 
New York Bot. Gard. 4, 1906, pp. 255, 269; Groves in Joiirn. Linn. Soc., Bot., 
46, 1924, pp. 363, 374; GbovIes & Bullock .Wei^ster, British Charoph. 2, 1924, 
p. 18, pi. 28, 29; G. O. Aelen in Journ. Ind. Bot. Soc. 7, 3928, p. 63, pi. 2; 
Stroede, Oekol. d, Charac. 1931, p. 29, pi. 2, f. 1; G. O. Allex in Journ. Ind, 


^) A full list of European literature, other synonyms not examined by the 
writer, and illustrations are to be found in MrciTi.uV (1897, pp. 55^1 — 556) and in 
Groves & Bullock Webster (1924, pp. 18—19). 
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Bot. Soc. 12/1933, p. 17; Aliten & Hekter in Eevist, Sudamer. Bot. 1, 1934, |). 90; 
G. 0. Alleh in Journ. Ind. Bot. Soe. 15, 1936, p. 51; Verdam in Blnmea 3, 1938, 
p. 21; Xatstevelb in Bitmiea 3, 1939, pp. 381, 382 — Cham foetida A. Bi^aun in 
Ann. Sei. Nat., Bot., 2, 1, 1834, p. 354; id. in Flora 18, 1835, p. 63; id. in 
Hooker's Jonrn. Bot. 1, 1849, p. 298; Wallmak in Act. Soc. Linn. Bordeaux 21, 
1856, p. 63; Bkaitn, Gonsp. syst. Gliarac. europ. 1867, p. 5; id. in Hooker, Handb. 
New Zealand FL, 1867, p. 550; id. in Monatsber. Kon. Akad. Wiss. Berlin f. 1867, 
p. 838, 1868; HIaijSited in Proe. Boston Soc. Nat. Hist. 19, 1879, p. 185; Beaun 
N oRI>STEi)T in Abb. Hon. Akad. Wiss. Berlin, 1882, pp. 21, 159; T. F. Allek, 
Charac. Anieric. 1, 1888, p. 59 {nom. tant.) ; Norbstedt in Hedwigia 70, 1888, 
pp. 191, 195; id, in Acta Univers. Lund. 25, 1889, p. 36; Mioula, Die Charac., 
1897, p. 554, figs. 121, 122, 124; id., Syn. Charae. europ. 1898, p. 122, figs. 
106, 107, 109; NoRBSTEi/r in Proc. Roy. Soc. Victoria 31, N. S., 1918, p. 6 {nom, 
tant,); Hasseow in Bot. Not. Lund, 1939, -pp. 296, 299, 300. 

Planta e. 25 cm alta. Caulis mediocriter robusta, BO-O p. diam. Internodia, 
cortex f stipulodia et bracteoli eonim speciei similes. VerUcillorum famuli plemmque 
8, artieulis 6 — 8 quorum 2 — 4 ecorticatis. Bracteae plerumque 5, obtusae. et Q 
gametangki ad 4 nodos inferiores inserta, baud supra aificulos ecortieata, plerumque 
solitaria vel 1 — 3 aggregata. Antheridia q, 360 y diam. Oogonia 525 — 725 fj, longa; 
oospora 425—520 /z longa, 12 — 14 striata. 

Plant c. 24 cm high. Stem rather stout, c. 500 y in diam. Internodes, cortex, 
siipulodes and hracteoles similar to those of the species. Branchlets usually 8 in 
a whorl, consisting of 6 — 8 articulations of which 2 — 4 are usually ecorticate. 
Bract-cells 5, obtuse. ^ and Q gametangia together at the lowest 3 or 4 branchlet- 
nodes, however, not produced above ecorticate articulations. Antheridia e. 360 y 
in diam. Oogonia 1 — 3 together, 525 — 725 y long; oospores 425 — 520 y long, with 
12 — 14 ridges. 

Inbla: W. Himalaya, Kumaon, Sariya valley, alt. 1650 m, no date, 
Himalayan herb., Stfachey & WiNTERBOmoisr s.n., ex herb. X D. Hooker in (B); 
C 0 r 0 m a n d e 1 i a, Jabalpur, in a brook, 1000 m alt., 21 XII 1875, Kuntze 
7282 (B), badly preserved specimen with unripe oogonia, therefore determination 
not certain; W. Bengal, Manbhoom, in rivulets, XII 1866, S. Kurz 1923 (B;. 

iNBO-ClirNA : Tonkin, W. Tonkin, without exact locality and date, Bon 
2854 (P). 

E 0 m a r k s. On account of its variability this subspecies is subdivided 
into a large number of forms. MioBEA distinguished in "Die Characeen“ (1897) 
for Central Europe only, sixty-nine forms. The total number described nowadays 
is much higher than one hundred; the validity of these forms can only be proved 
by a separate study in which the experiment will be of great importance. 

Braun ( 1868 , pp. 839 , 84 (}) distinguished primarily two groups on account 
of the colour of the oospore, being brown or black (Melanopyrenae), The plants 
with a brown oospore were again subdivided into two series, viz. 

Series I, SuUnermis, in which the spine-cells are hardly visible even with a 
' pocketlcns, and 

Series 11, Subhispida, in which the spine-cells are usually as long as the diameter 
of the stem, thus visible with the naked eye. 
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Tliia laat series was given a sub^^ by Bi:ai:x in '’Die Fragmonto^'^ 

(1882, p. 157), but as Migtjla (1897, p. 565) teinarks, there are too few <iiffer(‘T.iees 
to share this opinion and it seems better to iriaintain Bkalix-’s first opinion. 

Migula (1897, p. 565) has mainly taken over the first subdivision of Beaux, 
but he unites the plants with less than two corticate brariehlet-articulations and 
a brown oospore in a separate series, Beries III, FafagymMophyllae, 

The above cited exsiceatae have all a brown oospore and belong to BraunIs 
series suHnermis. They have well developed branchlets and bract-cells, which 
ai-e 2 — 4 times as long as the oogonia. The number of branchlets and corticate 
articulations varies; the plants of KuRZ and of STRACHEy & Winterbcotom have 
8 and 10 branchlets in a whorl respectively, whereas they have both 1 — 2 corticate 
articulations. The specimens of BoN and Kuntze have 8 and 11 branchlets 
respectively and also 3 — 4 corticate articulations. Regarding the specimen of 
Kurz 1923, Braun remarks that it possibly has been collected in Bengal. In 
the herb, of Berlin there were two specimens, one of which bears the note: 
^^In rivulets of Manbhoom. W. Bengab^, so that Braun ^s supposition has been right. 

Ecology. Cf. the species. 

Distribution, Between 70® H. and 50° S.; Asia, India; I n d o- 
Ghina. Moreover in lit.: Europe — cf. Braun & Hgrdsteixi' (1882, pp, 159, 
164, 167—170), Migula (1897, p, 550), G-rove,s & Bullock Webster (1924, p. 20) — 
Asia, Siberia, Hor2>S^TEOT (1889, p. 36); Turkestan, Hasslow (1939, p. 299); 
Songaria, Caucasus, Syria, Persia, Afghanistan, Tibet, Balutchistan, Braun & 
HORDiSTEDT (1882, pp. 161, 166) — America, H. Am.: Canada, United States, 
G. Am.: Mexico, Braun & HorLiSTEOT (1882, pp. 161 — 163), Hordstedt (1889, 
p. 37), RobiN'SO’N (1906, p. 270), Hasslow (1939, p. 300); S. Am.: Peru, Bolivia, 
Chili, Argentine, Braun & Hordstedt (1882, pp. 162, 164 — 166), Uruguay, Allen 
& Hebter (1934, p. 90) — Aprica, H. Afr.: Tanger, Algeria, Egypt, Angola, 
Braun (1868, pp. 841 — 842); Braun & Hordstedt (1882, pp. 160, 161); S. Afr.: 
Braun (1868, p. 843), Braun & Hordstedt (1882, p. 160), Hordstedt ri888, 
p. 195); Hasslow (1939, p. 300); Madeira, Braun (1868, p. 843); Madagascar, 
Xaneveld (1939, pp. 381, 382) — AuiSTRALIA; Hew Zealand, Braun (1867, p. 550), 
Braun & Hordstedt (1882, p. 162). 

ssp. B. s<iuamosa (Despontaines) Zanev., nov. comb. ^) — Clumi fsquamosa 
Dbspontaines, FI. Atlant. 2, 1800, p. 331; Willdenow in Mem. Acad. Roy. Berlin 
p. 1803, p. 88, 1805; id. in Spec. Plant. 4, 1805, p. 186; A<iARDiu Syst. Alg., 
1824, p. 127; BEuVUN in Ann. Sci. Hat. Bot. 2, 1834, p. 354; id. in Flora IS, 
1835, p. 61; Kuetzing, Spec, Alg. 1849, p. 526; Wallman in Act. Soc. Linn. 
Bordeaux 21, 1856, p. 63; Kuetzing, Tab, Phyc. 7, 1857, p. 29, pi. 72, f. 1 (var. 
Fontanesiana) — Glmra foetida A. Br. ssp. gymnophylla A. Bral’N in Ann. Sci. 
Hat. Bot. 2, 1834, p. 354; id. in Monatsber. Kon. Akad. Wiss. Berlin f, 1867, 
p. 834, 1868; id, in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 166, pi. 7, figs. 236 — 239; 
T. F. Allen, Charae. Americ. 1, 1888, p. 59 (fmn, tant.) ; Hordstedt in Lunds 
Uni vers. Ars-skr. 25, 1889, p. 37 — A, Braun in Flora 18, 

1835, p. 62; id. in H. Donkschr. Schweiz. Ges. d. Haturw. 10, 1849, p. 13; Kuetzing, 
Spec. Alg., 1849, p. 520; WallmaN in Act. Soc. Linn. Bordeaux 21, 1856, p. 63; 


^) Cf. footnote on p, 182. 
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vcFN' I.EuxJ!.AK;i)r, Bie Oesterr. Arnil. Gew., 1864, lepr. p. 63; Braun, Connp. 
Hvst. Clianic. eurom 1867, p. 5,v MiGUUA, Die Charaeeen, ^ 1^ p. 543, f. 120; 
id., Byiiops. Cbarac. europ., 1898> p. 119, 1 105; Gboves in Jouni. Linn. Soe., 
But.. 46, ;1924, y)p. 363, 374; Groves & Buleock Webs-ter, Brit. Charopli. 2, 1924, 
]). 26; l^AL in Jonrn. Linn. Soc., Bot., 49, 1932, p. 85 ;• Hassloav in Bot. Xot. 
Lund, .1939, p. 299; Dixrr in Journ, Ind, Bot. Soc. 14, 1935, p. 260, f. 2 — 
Cham gymnophylla algeriensis Kuetzino, Tab. Phyc. 7, 1857, p. 29, pi. 74, f. 2 
(non Kuetzing, pi. 51, f. 1). 

monoeeioiis, greyish green, lieaYily ineinsted, of variable height, 
e. 15 am. Btem rather stout, c. 500 y in diam. Internodes, cortex, stipulodes and 
hractcoles as described for the species. Spine-cells single, obtuse, frequently much 
shorter than the diam. of the stem, situated in grooves. BimicJdets entirely 
ecortieate or rarely with one or two corticate articulations. Bract-cells blunt. 
^ Q g(metangm -pTodueed at nodes from which no cortex arises, solitary 
at the same nodes, or two or three (BmT — 1935, p. 261 — mentions 3 — 6) 
together with one or seldom two antheridia. Antheridia 300— '400 y in diam. 
Oogonia c. 800 (m long (excl. coronnla), c. 450 /z wide; spiral-cells showing 13— 14 
convolutions; coronnla c. 110 y high, e. 200 y wide at base. Oospores brown, 
500 — 600 //. long, 300 — 350 y wide, with 11 — 12 ridges. 

India: M a 1 a b a r i a, Bombay Pres., Nassik (= Nasik?) opposite the 
Westghats, 580 m alt., at the border of a river, 26 XII 1875, Kuntze 7508 (B). 

R e m a r k s. The only characters serving to distinguish this ssp. from 
fu-vnlgaris are the gametangia, being produced at nodes from which no cortical- 
cells arise, whereas the branchlets are frequently entirely ecortieate. The branehlets 
arc more or less flexible owing to the lack of cortication; the branehlet-articulations 
are sometimes swollen and contracted into the nodes. In the above cited plant 
not so a high number of oogonia w'as extant as was noticed by BinET, though, 
a max. number of three was not i*are. 

Braun (1868, pp. 835— 836) subdivided this ssp. into 4 varieties, viz. 
(/, (3 Eontanrsiana, y patens, § pachyphloea, all being represented in Europe, Asia 
and Africa, the last three varieties differing in subordinate characters from the 
typical one. As a synonyjn of var. |3 Fonfanesiana is cited Chara squ-amosa Bespon- 
TATNE8, already described in 1800 (Plor. Atlant. 2, p. 331). BratjN %vrites that 
he first did not consider this plant a synonym as the type collected in Tunis 
had the cells of the coronula twice as long as var. a iypioa, the spine-eells well 
developed and the branehlets compact and incurved. These characters are very 


B As Braun (1S6S, p. 834, note 1) already remarks, the Clmra on this figure 
lias two-cclled internodes which are not known in the Charopliyta. These can only 
be explained as cortical-cells originating from two whorls of initial cortical-cells 
belonging to the node at the base of each branehlet, one of w’hieh grows upwards 
and tlie other dwomvards, meeting each other at about the middle of an internodo. 
This figure therefore cannot j'epveseni squarnosa, but it is diawn after a C/mro 
(possibly C. rulgaris) "with a high number (5) of corticate branehlet-articulations 
and no ecortieate ones. Moreover, only the transverse cell-walls of the cortex 
are figured, and the longitudinal ones ate not. 
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well figured in KuETzmo^s plate 72, fig. 1 (185T). Afterwards Bkaun saw more 
specimens, and tlien noticed more intermediate plants, and tberefore decided to 
the identity of €, squamosa C. gymnopliylki. However, Bhat'X docs not use 
the older name squamosa as he considered it a misleading one; DE8F<.)XTAi]srES gave 
that name with reference to the spine-cells lying flat on the stem in dried plants 
ivhich cause a scaly appearance. This is in contradiction with the nomenclature 
now adopted, reason w^hy I have used the oldest name. Though I did not see 
the original plant of Despontaines I examined some i)lants extant in the Leiden 
Herbarium which were determined by Bratjk himself as ^’0. gymnogliylla | Forita- 
9)esiana (C. squamosa) Besp.^L As these plants are quite identic with tin* 
gymnophylla plants I do not hesitate in considering them identic. 

Ecology. In Algeria the ssp. is found in the inland waiters, rivulets, 
swamps, as W'ell as near tlie coast. In India it oeeurs in slowly running water. 
In Switzerland it is found at an elevation of 2500 m (Albiila) and in the W'arni 
wmter of the ’^Leuker Bader^^ in Wallis. 

Characteristically it is a mediterranean plant; there it is collected with 
ripe oogonia from February to October. Another centre is Burma, where plants 
with ripe oogonia were collected in Becember and it mainly grows at an elevation 
of e. 1200 m. 

Bistribution. Between 50® N. and 8. ; Asia, India. Moreover in 
lit.: Europe — cf. Braun & Norbs^dt (1882, p. 166), Norbstebt (1889, p. 21); 
Migula (1897, p. 550); Asia, Caucasus, Syria, Braun & Norbstedt (1882, 
p. 166); Lib an on, Hi^8lX)W (1939, p. 299); China, ex Groves (1924, p. 374); 
India: Bombay, BiXiT (1935, p. 261); Burma, Groves (1924, p. 374). — 
Africa, N. Afr.: Algeria, Braun (1868, pp. 836, 837), Norbsteot (1889, p. 37), 
Braun &> Norbstebt (1882, p. 167); Tunisia, Egypt, Braun (1868, pp. 836— 837); 
S. Afr.: without exact locality, Braun (1868, p. S3 7). 

III. Subseetio Trxplostichae A. Braun, Consp. syst. Charac. europ., 
1867, p. 6; id. in Monatsber. Kdn. Akad. Wiss. Berlin f. 1867, 
p. 800, 1868 ; id. in Cohn, Krypt. FL Sehles. 1, 1849, p. 408; Braun & 
Nordstedt in Abb. Kdn. Akad. Wiss. Berlin, 1882, p. 22; T. P. Allen, 
Charac. America 1, 1888, p. 60; Hy in Bnll, Soc. bot. Prance 60, 1913, 
Mem. 26, p. 38; Nordstebt in Proc. Roy. Soc. Viet. 31, N. S., 1918, 
p- 6; Groves & Bullock Webster, Brit. Gharoph. 2, 1924, p. 50; 
J. Groves in Jonrn. Linn. Soc., Bot., 46, 1924, p, 363; Pmntz in Enoler 
& Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; Grovics & Allen in 
Proc. Roy. Soc. Queensl. 46, 1935, p. 58; Z.4NEVel0 in Blumea 3, 1939, 
p. 381 — Chara mhseet Corticaim triplostichae A. Braun in N. Denk- 
schr. Schweiz. Ges. Natiirw. 10, 1849, p. 19; id; in Hooker's Jonrn, 
Bot. 1, 1849, p. 203; id., id., 298; von Leonhardi in Verb, naturf. Ver. 
Briinn 2, 1864, repr. p. 43 (nom. tanf.). 

Rows of cortical-cells of the stem thrice as numerous as the 
branchlets; between two successive primary rows two rows of secondary 
cells are produced. 
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Key to the series. 

la. All articulations of tlie brancMets ecortieate . . . . 1 . (t-yjINOCLADIA 

b. Lowest artieulation of the branchlets corticate . . . 2. i>hloEOBASALIa 

c. Lowest artieulation of the branchlets ecortieate . . , 3. q-^-^unOBASALia 

1. Series , 6 YMNO'CLADLV Zaistev., nov. ser. 

Eamuloriim articulationes omnino ecorticatae. 

All articulations of the branchlets destitute of cortical-cells- 
E e m a r k s. The species with this character are at present, 
as far as I know, only two in number, viz. Cham Handctc and 
C.guatem.alensis. 

17. Chara Handae Paj. in Journ. Linn. Soc. Bot. 49, 1932, p. S6, pt IS- 
Flant inonoecioiis. Stem moderately stout. Internodes as long as or somewhat 
shorter than the branchlets. Stem-cortex triplostichoiis, cells of the primary series 
more prominent than those of the secondary one. Spine-cells well developed, solitary, 
acute, as long as the diam. of the stem. Stip'iilodes in a double whotl, acute, 
those of the upper whorl slightly better developed. Branchlets 9 — 11 in ^ whorl, 
inourved, composed of 5 ecortieate articulations. Bract-cells 4 — 8, well developed, 
except at the ultimate node, slender, acute. Bracteoles 1% times the 
the oogonium. ^ and Q gametangia together at the three lowest nodes, solitary. 
Antheridia 350 // in diam. Oogonia 875 y long (inch coronula), 6l5 wide; 
spiral-cells showing 15—16 convolutions; coronnla 105 y high, 190 y wide base, 
individual cells straight; oospores black, 615 y long, 400 y wide, with H 
ridges, terminating in short basal claws. 

Remarks. This species is distinguished from all hitherto knowi^ Triplo- 
stichae by the entirely ecortieate branchlets. As I did not see a speeinie» h gave 
an abstract from the type description. 

E e o lo gy. Chara Handae has a bushy appearance due to the short internodes 
and the long branchlets. PaIj cites that it was found growing together with 
Chara hnrmanicaf C. Grovesii and C. hrachypiis. The species was collected m a 
stream, and may be found from September to the middle of Novenibei'- 
1) i s t r i b u t i o n. 22° K. ; A-SIA, India: Burma. 

2. Series PiiijOEOBasaua Zamsv., nov. nom. — Phloeopod^^ A. 
Br-AUX in Hooker’s Journ. Bot. 1, 1849, p. 203; id., ibid., p. 298; id. 
in Monatsber. Kdn. Akad. Wiss. Berlin f. 1867, p. 800, 1868; Braxjn 
& Norustedt iTi Abb. Kdn. Akad. Wiss. Berlin, 1882, p. 22; T. P- 
Charac. America 1, 1888, p. 60; Nordstedt in Proc. Roy. Soc. Vict. 31, 
N. S., 1918, p. 6; J. Groves in Journ. Linn. Soc., Bot, 46, 1924, P- 
Pkixtz in Ekoler & PR-v-vru, Nat. Pfl. fam. 3, ed. 2, 1927, P- 
Groves & AijEEX in Proe. Roy. Soc. Queens! 46, 1935, p. 58; 

in Blumea 3, 1939, p. 381. 


Also sp<dt as ^^PhJatopodcs** by Bkai’X. 
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Lowest artieiilatioii of the branchlets provided with corticaLcells 
Ee marks. As was already pointed out the third seides has to 
he renamed. Therefore Bkaun’s name for the present series is sub- 
stituted at the same time, as it would otherwise become a permanent 
source of confusion. 

18. Ohara aspera WiludenO'W in Mag. Ges. naturf. Freundc Berl. 3, 
nS09, p. 298; ACiAPuDH, %st. Alg., 1824, p. 130; BiiUZELlTJS Sc, Fuerxkohk, in Flora 
9, 1S2H, p. 490; Biaxm in Ann. Bci. Nat. Her. 2, 1834, p. 356, pro parte; id. in 
Flora 18, 1835, p. 71, excl. var.; Kuetziko, Phye. Germ., 1845, p. 257; BiLKim 
in N. Denkschr. Scliw. Ges. Naturw. 10, 1849, p. 20; Kuetzing, Spec. Alg., 1849, 
p. 521; WaI/LMA’n in Act. Hoc. Linn. Bordeaux 21, 1856, p. 79; Kuetzing, Tab. 
Phye. 7, 1857, p. 21, pi 51, f. 2“), pi 52; Braiin, Consp. syst. Charac. europ., 

1867, p. 6; id. in Monatsb. Kon. Akad. Wiss. Berlin f. 1867, p. 851, 1868; Beaun 

& NoimsTEDT in Abb. Kon. Akad, Wiss. Berlin, 1882, pp. 22, 174; T. F. Allen, 
Anieric. Ckarac. 1, 1888, p. 60 {noin. tant.); NoRLiSTEDT in Lunds Univ. Ars-skr. 
25, 1889, p, 37; Gibsenhagen in Flora 82, 1896, p. 3, figs. 1 — 10; Migitla, Die 
Ckarac., 1897, p. 653, figs. 134— -135; id., Syn. Charac. europ., 1898, p. 140, 

figs. 119 — 120; Bobinson in Bulk New York Bot. Gard. 4, 1906, p. 281; Stroede, 

Oekoi Charac. 1931, p. 38, pi 2, f. 7; G. 0. Allen in Jour n. In d, Bot. Soc. 12, 
1933, p. 17, pi 1; Veruam in Blumea 3, 1938, p. 26 — Chara pulchclla Willd. 
var. aspcm Willdenow in IIAllriOTH, Flor, Crypt. Gorinan, 1833, p. 109 — Chara 
aspera W^illd. var. Macaunii T. F. Allen m Buli Torrey Bot. Ci 9, 1882, p. 44, 
pi 21 — Chara Maooimii (T, P. Allen) Bobinson in Bull. New York Bot. Gard. 
4, 1906, p. 281. 

PZawt dioecious. Stem slender, up to 500 y in diam. Internodes 2 — 3 times 
the length of the branehlets. "Whitish spherical hulMls present at the root-nodes, 
solitary or in clusters of 2 — 6. Stem-cortex triplostiehous, cells of the primary 
series larger than those of the secondary ones. SpinC’CelJs solitary or sometimes 
2 — 3 together, slender, acute, often with a bulbous base, up to 2V3 times as 
long as the stem-diam. SUpidodes in a double whorl, both whorls usually equally 
developed; the cells of the upper whorl arc sometimes as long as the 
lowest branchlet -articulation. Branehlets 8 — 9 in a whorl, straiglit or slightly 
incurved, composed of 6 — 8 articulations, of which the ultimate 1 or 2 are ecorticato 
and very acute, the other ones triplostiehous. Braet-cells usually 5, lateral and 
anterior ones almost always exceeding the oogonia in length, posterior oiuss usually 
shorter than the oogonium. Bracteoles and hraetkt sf)inewliat longer tlian the 
anterior bract-cells. ^ Q pametanpia solitary, at the four lowest nodes. 

Antheridia 400 — 600 y in diam. Oogonia 600 — HOo long fexci eoromila), 

400 — 550 (i. wide; apiralcells showing 13 — 15 convolutions; eoronnht 75 — .100 y 


An extensive list of the European literature, the synonyms and the figures 
are to be found in Mkwla (1897, pp. 653 — 654), Gro\es & BirLiAn’K "Webster 
( 1924, p. 51). 

-) The piece of the stem in fig. f has a haplostirdious cortex instead of a 
triplostiehous one. 
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hi^-b, 120— 200 7/ -wide at base; oospores black, 400—650 (j, long, 250'--400 
wide, Avitb 12— 14 ridges, terminating in small basal claws. 

Remarks. Allen (1933, p. 19) states that the specimens collected by 
him in India differs from the European plants by having small roundish spine- 
cells instead of long spines. C. aspem at once characterized by having spherical 
whitish bulbils at the lower nodes, which do not occur in any other dioecious 
triplostichoiis Clmra fmm Malaysia. These, C. inf irma and C. connivens have both 
rudimentary spine-cells. No Malaysian plants seen. 

Ecology, Chara aspera is a. slender plant, usually occurring in lakes and 
large pools. There is a correlation between its being incriisted with lime, the 
presence of long spine-cells and a stout appearance. 

In Germany it is found growing in anorganotrophic water with a pH of 
7.42—8.06. The water in w’hieh it occurs may also have a high content of Cl, 
though it is often found in fresh water too. Stroede (1931, p. 49) remarks that 
the Cl-coiitent may vary from 16 to 3535 mg per 1. 

Ckara haltica and C. contrarki were collected in the same localities. Stroebe 
records as inhabitants of the"* same water in the island of Riigen: Potamogeton 
pectinatus, Ulva lactum, Enteromorpha intestimlis, Fnciis vesieulosus, etc. Though 
C, aspera usually occurs at a depth of 0.5 — 3 m, it is sometimes collected in much 
deeper water. 

Allen (1933, p. 19) found it in India from February to the end of March. 

Distribution. Between 70® N. and 25® N.; Europe, cf. Braun & Norb- 
OTEBT (1882, p. 174); MiGULA (1897, p. 660); Groves & Bullock Webster (1924, 
p. 52) — Aslv, India: Gangetic Plain, Allen (1933, p. 17); Turkestan, 
ex Groves & Bullock Webster (1924, p. 53) — A:\[Erica, NT. A ra.: Canada, 
Saskatchewan, T. F. Allen (1882, p. 44); Robinson (1906, p. 282); ISTe-w Foundland; 
Enited States, Braun & NoiUDiSTEDT (1882, p. 175), Roi^inson (1906, p. 282) — 
Afrjca, N. Afr.: Algeria, Bilvun (1868, p. 852). 

19. Chara inf irma A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 22, 
177, pi. 7, figs. 264 — 266; id. in herb. Hooker 1862 {nom, tant.); T. F. Allen, 
Amcr. Charac. 1, 1888, p. 60 (nom. tant,); Groves in Journ. Linn. Soc., Bot., 46, 
1924, pp. 363, 374. 

Plant dioecious, incrustcd, not known to produce bulbils. Stem slender, 
480—540 in diam. Stem-cortex triplostichous, cells of the primary and secondary 
series usually equal developed. Spine-cells very minute, up to 60 y long. Stipnlodes 
in a double whorl, strongly developed, those of the upper whorl somewhat longer. 
Branohlets 7 — 10 in a whorl, slightly spreading, composed of 6 — 7 articulations 
of -which the ultimate 1 — 2 are ecorticate, the other ones triplostichous. Bract-cells 
7 — 8, rigid, acuminate, the anterior ones well developed, 2 — 214 times the length 
of the immature oogonium, the posterior 2 — 3 rudimentary. Bracteoles similar to 
but shorter than the anterior bract-cells. ^ and Q gametangia at the four lowest 
brancblet-nodes, solitary. Antheridiicm 500 — 600 y in diam. Immature oogonium 
540 — 620 y long, 420 — 480 y wide. Oospore probably light-brown. 

Remarks. Braun described this species as ”dubia^% since no mature female 
plants and no root parts were collected. Afterwards it is recorded only once, 
viz. by Grk)ves (l.c. p. 374), who could not detect ripe oogonia either. It is 
separable from the other dioecious triplostichous species by having strongly 
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develoi^ed stipiilodes togetlier witli rudinxentaiy spiiie-eells. Hot iiaving seen a 
spe<.dnici'ij I extracted the type description. 

Ecology. Gaovias (Z.c., p. 375) states that the species ocenrs in India 
at an elevation of 300 — 1800 m. 

Distribution. Between 38“ H. and 27° N.; Asia, ? ex s i a, A f g h a- 
n is tan, Beaun & HoiiDSTEOT (1882, p. 179); India: West Ilimalaya, India 
Dcserta, Geotiss (1924, p, 375). 

20. Ohara connivens^) Salzmann ex a. Beaun in Flora is, 1835, p. 73; 
Kuetzikg, Spec. Alg., 1847, p. 521 ; WALLiiAlsr in Act. Soc. Linn. Bordeaux 21, 
1856, p. 82; Kuetzing, Tab, Phyc. 7, 1857, p. 26, pi. 63, f. 1; Braun in 
SoHWEXNiiTJRiT, Beitr. z. Flor. Aethiop., 1867, p. 180; id., Goiisp. syst. Charac. 
europ., 1867, p. 7; id., in Monatsber. Kon. Ahad. Wiss. Berlin f. 1867, p. 855, 
1868; Beaun & Hordstkdt in Abh. Kdn. Akad. Wiss. Berlin, 1882, pp. 23, 180; 
T. F. Allen, Americ. Charac. 1, 1888, p. 62 (nom. iant,); Migula, Die Charac., 
1897, p. 703, figs. 142 — 143; id., Syn. Charac. europ., 1898, p. 152, figs. 127—128; 
Groves & Bullock Weboter, Brit. Charoph. 2, 1924, p. 57, pi. 41; Fxlarszky 
in Math. u. Haturwiss. Anz. d. XJngar. Akad. Wiss., 55, 1937, pp. 482, 484; 
Veblam in Blumea 3, 1938, p. 29; Hasslow in Botan. Hot. Lund, 1939, p. 299. 

FlaTht dioecious, bright-green, very brittle though not much incrusted, glossy. 
Bulbils not observed. slender, rigid. Stem-cortex triplostichous, cells of the 

primary and secondary series of eqnal prominence. Spine-cells rudimentary. 
Stipulodes in a double whorl, rudimentary. Branchlets 6 — 10 in a whorl, rigid, 
especially in the male plant strongly incurved, consisting of 6 — 13 articulations 
of whieJi the upper 1—2 are ecorticate, the other ones triplostichous. Bmpt-cells 
c. 7, hardly developed, at sterile nodes 1 — 3, anterior ones papilliform; at fertile 
nodes of female plants 3 — 5, anterior ones elongated though much shorter than 
the oogonium; at fertile nodes of male plants 2. Bracteoles si.nd. hractlet similar 
to the anterior bract-cells, and Q gametangia solitary, at the 3—4 lowest nodes. 
Antheridia 800 — 1100 y in diam, (in the var. pygmaea 500 — 600 //.). Oogonia 
850 — 1150 ^ long (inel. coronula), 320—550 /z wide, spiral-cells showing 13 — 14 
convolutions; coronula, c, 200 high, c. 185 wide at base, individual cells' 
strongly connivent; oospores black, 580—700 // long, 240 — 350 /z wide, showing 
12! — 13 faint ridges, terminating into inconspicuous basal claws (in var. pygmaea 
the sizes are, according to Braun [1868, p. 858]: oogonium 780 — 800 (z long, 
360 — 380 {4. wide; coronula 140 — ^150 //, high; oospores 480 — 520 fz long, 240 — 260 /z 
■■.wide). 

Remarks. Cliara oonnivens is one of the two dioecious members of the 
Triplostiehae having reduced stipulodes, spine-cells, and branchlets. From 

C, fragifera, from Europe and Africa, it is distinguished by its more robust stem, 
the markedly connivent branchlets, the fewer number of branchlot-articulations, 
the long conical coronula, and especially by the lack of whitish bulbils at the 

lower stem- and root-nodes. I did not see an Indian specimen. 

Ecology, This slender species prefers in Europe and Africa brackish 


^) Only some of the principal European papers are cited here, for further 
literature cf, Migula (1897, p. 703) and Groves & Bullock Webster (1924, p. 57). 
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waters, tlioagli it may also be found in fresh water. It has been found growing 
togetlier \Yitli Cham BraAinU and C, ylobnlaTis: In Af vim it is found from March 
to July and the only record from India is dated April. 

Distribution. Between 55'^ N. and 25^ N.; EupuOpe, el Braun & Nord- 
HTKiyr (1SS2, p. 180), Migula (1897, i). 708), Grow & Bullock Webstiu:!. (1924, 
p. 58) — Asl\, Palestine, ex Groves & Bullock Webster (1924, p. 58); 
India: Gangetic Plain, Pilarszky (1937, p. 484) — Africa, 3S1 Afr.: Algeria', 
Tunisia, Egypt, Braun (1868, p. 857). 

21. Chara globiilaris Thuiller, Plor. Env. Paris, ed. 2, 1799, 
p. 472; Persoon, Syn. Plant., 2, 1807, p. 530 — Ohara Hedwigii 
Agardh apud Bruzelius, Observ. Cliarae., 1824, pp. 7, 21; Agardh, 
Syst. Alg., 1824, p. 129; Bruzeuius & Fuernrohb in Flora 9, 1826, 
p. 489; Chevadlier, Plor. Gener. Env. Paris, 1827, p. 126, pro parte; 
Kuetzing, Tab. Pliyc. 7, 1857, p. 23 — Ohara pulchella Waulhoth 
j8 glohidaris Thuili.., 'WxALLBOth, Plor. Crypt. Germ., 1883, p. 108 — 
Ohara fragilis Desvaux, A. Braun in Flora 18, 1835, p. 68, pro parte; 
id., in Ann. Sci. Nat. Bordeaux, ser. 2, 1834, p. 356; Kuetzing, Phye. 
germ., 1845, p. 257, pro parte; id., Spec. Alg., 1849, p. 521, pro parte; 
Rufrecht, Beitr. Pflanz. KiiSwS. Reich. 1, 1844, p. 16 ; Braun & Nordstedt 
in x\bh. Kon. Akad. Wiss, Berlin 1882, pp. 23, 181, pro parte; H. & J. 
Groves in Journ. Linn. Sac., Bot,, 37, 1906, p. 286 — Ohara fragilis 
Besv. var, elongata Kuetzing, Spec. Alg., 1849, p. 521 — Ohara fragilis 
Desv. var. Hedwigii (Agardh) Wallman in Act. Soc. Linn. Bordeaux 
21, 1856, p. 84; KurrrziNG, Phye. Gen., 1843, p. 319; A. Braun, Oonsp. 
syst. Cliarae. europ. 1867, p. 7 ; Groves & Buldock Webster, Brit. 
Cbaroph. 2, 1924, p. 64 — Ohara fragilis Desv. var. major-longifolia 
A, Braun, Halted in Proc. Boston Soc. Nat. Hist. 19, 1879, p. 188 — 
Ohara fragilis Desv. f. Hedwigii (Agardh) Migula, Die Charac., 1897, 
p. 730; id., Syn. Charac. europ., 1898, p. 158; Verdam in Blumea 3, 
1938, p. 32 — Ohara capillacea^ 0, fragilis ssp. et var. capillacea, ssp. 
fragilis var. pulchella; var. suhverrucosa^ var. subverrucosa f. platensis; 
0. hirta; C. pulchella; 0. viridis; cf. var. capillacea. 

Illustrations. Kuetzing, Tab. Phyc. 7, 1857, pi. 55, f. 1 ; 
Groves & Bullock Webster, Brit. Charoph. 2, 1924, pi. 43. 

Plant monoecious, dull green, up to 60 cm high (Migula collected 
plants in Germany of 1 m in length [1897, p. 730]). Stem stout, 
1000 — 1400 in diam. Internodes — 2 times the length of the 


") Mkjula (1897, pp. 722—723) and Groves So Bullock Webster (1924, 
pp. 61—62, 64 — 65) cite more synonyms, figures and European literature. 
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braiicMets. Irregular niiilticellular bulhils sometimes present. /Cortex ^ 
triplostielioiis, cells of primary and secondary series of equal width. 
Spine-cells extremely small, only visible in very young interiiodes. 
Stipulodes in a double whorl, greatly reduced and inconspicuous. 
BrancJilets 7 — 8 in a whorl, straight, very long, up to 6 cm, consist- 
ing of 8 — 10 articulations of which the upper 1—3 are ecorticate, 
cortical-cells on branehlets twice as numerous as the bract-cells. 
Bract-cells e. 7, varying in length, equal or somewhat shorter than 
the oogonium, only one anterior pair developed, posterior cells rudi- 
mentary at fertile nodes, at sterile nodes frequently wanting. Bract e- 
oles sometimes developed, shorter or as long as the oogonium, cf and 9 
gametangia solitary, at the 3 — 4 lowest branchlet-nodes. Antheridia 
300 — 500 g in diam. Oogonia 800— 1100 /x ■long (incl. coronula), 500— 
700 /X wide; spiral-celh showing 14 — 17 convolutions; 175— 

250 /X high, 200— 375 /x wide at base, individual ^ells erect and conni- 
vent, usually truncate at the apex; oospores black, 500 — 700 /x long, 
350 — 450 /X wide, with 12—15 well pronounced ridges prolonged down- 
wards into a cage. 

Ee marks. The present species was hitherto known as Ohara 
fragilis Desv., though more than one author has remarked that this 
name had to be substituted. Moreover, Braitn’ knew that C. glohularis 
was identic with C. Iledwigii and considered the latter a form of 
Desvaux^ G. fragilis. The same author states (1876, p. 395, note 1), 
that Thuiller’s 0. glohularis was established on specimens of G. fra- 
gilis with a colourless oospore membrane. The oospore is globular and 
looks white, containing a considerable quantity of starch. Braun 
supposes that this is due to non-fertilization, as the same process can 
be found in almost every species. This, however, is not a reason to 
neglect the name of Thuiller and to use the later one of Desvaux. 

At the Eijksherbarium at Leiden there are five specimens extant 
in the herbarium of Persoon, two of these being labelled by himself 
as follows: 1. Ohara capillaris Thuill.“ ; 2. Chara 

capillaris Th., prope Parisios^h On the labels of the Other three spe- 
cimens Persoon himself has only written: ”Thuiltj®“. Above this 
word stands the name of the plant written in another script, which 
I could not identify with one of the handwritings from the collection 
extant in the Kijksherbarium. Label 3 bears the name: Ohara capil- 
lacca^\ label 4: '^Chara funicuJaris^^ and label 5: ^CJhara glohularis^h 
Most probably this bandwidting hails from Thuiller himself, hut as 
there was no original handwriting from him in the collection I could 
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not State this with certainty. According to Lut-jeiiarms (1938 p 42) 
lived a, Pari, 1800-1836, ai.d as he was perleitlV we i 
eonneeted ivrth conlemporari- colle.s„e,, it « probable that the plants 

were deteriiiined by T.HuiLLiiiR. 

Afterwards all these plants were seen by Bbaun who determined 
. em as 'o ows; 1 . ’’Ohara fragilis Desv. forma tenuifolia {Oh. capil- 
Zaceff THuiLL.j“ ; 2 and 3; ’’Ohara fragilis Desv.“ ; 4. ’’Ohara fragilis 
Slohularis Thuill. non C/i. funicularis TmmsLY’- 
P.- Cto-a fragiks Desv. Yar. Hedwigii, semin. degeneratis (CA gloh^ 
ihuhjL.) , 

Dspecially Biuun ’ s remark on sheet 5 ’’semin. ' degeneratis“ led 
” 3 *" tliis must be the type or a eotype. As I 

identified the specimens on sheets 4 and 5 as C. glohuUris y&y. Hedwigii 
(no root parts are preserved) there is no doubt that TnuiLtiiEB’s 
name is valid and must be accepted. 

The plants with a much smaller habit, more slender stem, shorter 
internodes and branchlets are now considered a variety for which the 
name capiUacea Thui[j,ler (non Wai^uun) has to be used. To this 
vaiiety belong the Indian plants to be described below. 

Ohara glohidaris can only be confused with 0. irachypus, another 
monoecious member of the Triplostichae which has, however, well de- 
\eloped .stipnlode.s, and a l>ranchlet-cortex with cells about three times 
as numerous as the bract-eclls. 0. zeglanica has the lowest branchlet- 
artieulation oeorticate. For reasons pointed out under the remarks of 
var. capilkicea I mention the ecology here. 

B c 0 1 o g y. Ohara glohularis is a cosmopolitan species, dull to 
p'eyi.sh-green according to its being more or less incrusted, and varying 
in height from c. 2 r> cm up to 1 m. These larger forms are the typical 
ones (var. Tlcdivigh], wlimvas the plants of vai". capiUacea are more tiny. 
As the plants are usually brittle, the dried .specimens are often broken up. 

Tlie .species oeeiirs in fresh water, not in tufts as 0. delicatula 
does, but .some eollectors found it in brackish water. Stroede records 
it from Rugen from water with 3332 mg Cl pan 1- This water may 
be anorganotro]ihie or organotrophic, though the latter is preferred. 
As to the pH. Htimiede found that the optimum range is 7—7.8. 

C. glohnlnns is able to withstand a considerable range in temperature 
as it is known from the liot siirings in Iceland, ”tho temperature of 
the spring in which this plant was growing was such as to boil an 
egg m four minutes" (ef. Beaust & Noedst^t, 1882, p. 182), and in 
’’Yellowstone Paj'k. iu Cey.ser sprinp, temperature 100 ° P.“ (T. P. 
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Allex, 1882, p. 46), whereas- T, F, Allen records it - also, "”m ice 
water at the llGrth‘^ 

Specimens of the var. capiZZacea have been found in stagnant 
water of little and large water-basins, in lowland country and 
mountainous areas, i. e. 1050 m in Flims (Switzerland, Braxjn, 1849, 
p. 22), whereas the typical forms prefer somewhat running water. It 
usually occurs at no greater depth than 1 m. 

On account of its being eurytrophic 0, glohularis has often been 
found growing together with a number of CJiarophyta, Higher 

acpiatic plants growing in the same locality are in Europe : PKragmites 
communis, Typha angmtifolia, Scirpus lacustris, Butomus umhellatus, 
NympJiaea alba, Nuphar luteum, MyriopJiyllum spicatum, Potamogeton 
pectinatus; in Malaysia: G&ratophyllum demersum, Potamogeton cris- 
pus, P, pectinatus, Myriopliylhm verticillatum (Muicerji, 1932, p. 328), 

Ripe oospores are found in Germany from June to September 
(Stroede, 1931, p. 31), in India from November to May (Allen, 
1928, p. 66). 

With regard to the light-intensity Mukerji (1932, p. 328) states, 
that it shows a great tolerance towards very low intensities of light, 
l)eing also fully capable of growing in very bright light. The same 
author states that in Dab Lake, (7. glohularis is found up to a depth 
of 6 m, whereas in Manasbal Lake, in which the water is six to eight 
times clearer than in Dal, G. ^Zohwlam extends further down to a 
depth of about 7.5 m. 

D i s t r i b u t i o n . Between 70^ N. and 50*^ S. ; Asia, India; 
I n d 0 - C h i n a ; cf . var. capillacea: Moreover in lit. : Europe, cf . 
Braun & Norustedt (1882, pp. 181 — 182), Migijla (1897, p. 728), 
Groves & Bullock Webster (1924, pp, 63 — 64) — Asia: Siberia, 
Kamchatka, Braun & Norosteot (1882, p. 38); Nordstedt (1889, 
p. 38); Songaria, Ruprecht (1884, p. 16); Altai, Braun & 
Nordstedt (1882, p. 182) ; J a p a n, Allen (1894, p. 523); India: 
West Himalaya, Groves (1924, p. 375), Mukerji (1932, p. 328; 1934, 
p. 295); Malabaria, Groves (1924, p, 375), Dixit (1935, p. 261); Gan- 
gctic Plain, Groves (1924, p. 375), Allen (1925, p. 597), Groves & 
Ailen (1927, p. 339), Allen (1928, p. 64; 1933, p. 17; 1936, p. 51); 
Bengal, Braun & Nordstedt (1882, p. 182), Aghahkar & Kundu (1937, 
p. 17) ; Malaysia, Lombok (Segara Anak), van der Veen (1937, 


p tncluJing the distribution of the var. cujnlUicm. 
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p. .198^) — America, N. Am.: Canada, Beaun & Nokdstedt (1882, 
p. 183), Noedstedt (1889, p. 38), Bobinson (1906, p. 279) ; New Found- 
land; United States, Braun & Nordsteot (1882, p. 183) ; 0. Am.: 

Mexico, Braun & Noedstedt (1882, p. 183), Bobinson (1906, p. 279); 
S. Am.: Peru, Braun & Noedstedt (1882, p. 183), Uruguay, Braun 
& Noedstedt (1882, p. 866); Spegazzini (1883, p. 229), Allen & 

Herter (1934, p. 91) — Africa, N. Afr.: Algeria, Noedstedt (1889, 
p. 38) ; Egypt, Canary Islands, Beaus (1868, p. 866) ; S. Afr.: Cape 
Colony, Beaun (1868, p. 866), Groves (1906, p. 286) ; Madagascar, 
Groves (1928, p. 135), Zaneveld (1939, p. 382) Australia, W. 
Austr. : Darebin Creek (f), Beaun & Noedstedt (1882, p. 183); 

Moores Biver, Nepean River, Port Philip, Noedstedt (1889, p. 38); 
S. Austr., Torrens River, Beaun & Noedstedt (1882, p. 182) ; 

Queensland, Noedstedt (1889, p. 192), Bailey (1909, p. 682), 
Groves & Allen (1935, p. 58); N. S. Wales, Hasslow (1939, p. 30l) ; 
Victoria, Noedstedt (1889, p. 192); Tasmania, Braun & Noed- 
stedt (1882, p. 183), Noedstedt (1889, p. 38); New Zealand, 
Noedstedt (1880, p. 20; 1888, p. 192), Braun & Noedstedt (1882, p. 39). 

var. a capillacea (Thuiller) Zanev., nov. comb. — Chara vulgaris 
L., Spec. Plant., 1753, p. 1156, pro parte — Chara capillacea Thuillee 
(non W.allman), Plor. Bnv. Paris, 1799, p. 174; Persoon, Syn. Plant., 
1807, p. 530 ; Chevallier, Plor. g6n. env. Paris, 1827, p. 126 ; Kuetzing, 
Tab. Phye. 7, 1857, p. 23 — Chara fragilis Desvaux apud Loiseleub, 
Not. PL aj. Plor. Prance, 1810, p. 137 ; A. Beaun in Ann. Sci. Nat. Bot. 
ser. 2, 1834, p. 356, pro parte-, id. in Flora 18, 1835, p. 68, pro parte-, 
Kuetzing, Phye. gen., 1843, p. 319, pro parte; id., Phyc. germ., 1845, 
p. 257, pro parte; id., Spec. Alg., 1849, p. 521, pro parte; A. Beaun in 
N. Denkselir. Schw. Qes. Naturw. 10, 1849, p. 21 ; id. in Linnaea 25, 
1852, p. 709; id. in Hooker’s Plor. Tasman. 3, 1860, p. 160; id., 
Consp. syst. Charae. Europ., 1867, p. 7 ; id. in Monatsber. Kon. Akad. 
Wiss. Berlin f. 1867, p. 866, 1868; id. in Cohn’s Krypt. Plor. 
Sehles. 1, 1876, p. 410; Halsted in Proe. Boston Soc. Nat. Hist., 1879, 
p. 188; Noedstedt in Lunds Univers. Ars-skr. 16, 1880, p. 20; T. P. 
Allen in Torrey Bot. Cl. 9, 1882, p. 45; Beaun & Noedstedt in Abh. 
Kon. Akad. Wiss. Berlin, 1882, pp. 23, 182, pro parte; T. P. Allen, 
Charae. Americ. 1, 1888, p. 62 {nom. tant.) ; Noedstedt in Lunds Uni- 


>) It stiould he added that I have not seen this specimen and as it is 
probably not preserved, the oeeurrenee of this species in the Netherlands Indies 
is not certain. 
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vers. Ars-skr. 25, 1889, p. 38 ; T. F. Allen in Bull Torrey Bot. Cl 21, 
1894, p. 523'; Miguia, Die Charae., 1897, p.'722; id., Synops. Charac. 
europ., 1898, p. 158; Robinson in Bull New York Bot Card. 4, 1906, 
p. 279; Bailey, Compreh. Cat Queensl PI, 1909, p. 682; J. Groves in 
Journ. Linn. Soc., Bot, 46, 1924, pp. 363, 375; G. 0. Allen in Journ. 
Bomb. Nat Hist Soe. 30, 1925, p. 597; Groves & Allen in Journ. Bot., 
1927, p. 339; G. 0. Allen in Journ. Iiid. Bot Soc. 7, 1928, p. 64; 
J. Groves in Journ. Linn. See., Bot., 48, 1928, p. 135; Stboeoe, Gekol 
Charac., 1931, p. 31; Mukerji in Proe. 19th Ind. Sci. Congr., Bangalore, 
1932, p. 328; id. in Proc. 21th Ind. Bot Congr., Bombay, 1934, p. 295; 
G. 0. Allen in Journ. Ind. Bot Soc. 12, 1933, p. 17; Dixit, in Journ. 
Ind. Bot. Soc. 14, 1935, p. 261; Groves & Allen in Proc. Roy. Soc. 
Queensl 46, 1935, p. 58; G. 0. Allen in Journ. Ind. Bot Soc. 15, 
1936, p. 51; Agharkar & Kunou in Journ. Dep. Sci., N. S. 1, 1937, 
p. 17; Verdam in Blumea 3, 1938, p. 31; Zaneveld in Blumea 3, 1939, 
pp. 381—382; Hasslow in Bot. Not. Lund, 1939, pp. 298, 301 — Chara 
pulohella Wallroth, Annus Bot., 1815, p. 184; id., emend. Plor. Crypt. 
Germ., 1833, p. 108; Agardh, Syst. Alg., 1824, p. 129 — CJmra Mrta 
Meyen in Linnaea 2, 1827, p. 78 — Ohara fragilis Desv. ap. Lois. ssp. 
capillacea (Thuill.) Walltvian in Act. Soc. Linn. Bordeaux 21, 1856, 
p. 85 — Chara gracilis Spr. var. capillacea (Thuill.) Wallroth, 
Plor. Crypt. Germ., 1883, p. 109 — Chara fragilis Desv. ap. Lois. ssp. 
fragilis Desv. var. pulchella (Wallr.) Wx\llman in Act. Soc. Linn. 
Bordeaux 21, 1856, p. 84 — Chara viridis Hart:man, Handb. Skand. 
Plor,, ed. 1, 1820, p. 376 — Chara fragilis Desv. ap. Lois. /5 subverrucosa 
A. Br., in Abh. Eon. Akad. Wiss. Berlin, 1882, p. 182 — Chara fragilis 
Desv. ap. Lois, suhverrucosa A. Br. f. platensis Spegaezini in Anal 
Soe. Cient. Agent 15, 1883, p. 229 ; Allen & Herter in Revist. Sudamer. 
Bot 1, 1934, p. 91. 

Illustrations. Kuetzing, Tab. Phye. 7, 1857, pi 54, pi 55, 
f. 2; T. P. Allen in Bull Torr. Bot Cl 9' 1882, pi 22; Migula, Die 
Charac., 1897, figs. 146, 147; id., Syn. Charac. europ,, 1898, figs. 131, 
132; G. 0. Allen in Journ. Ind. Bot Soc. 7, 1928, pi 1; Agharkar 
& Kunou in Journ. Dep. Sci, N. S. 1, 1937, pi 8, figs. 4— 6, pi 9, f. 1. 

Plant small, slender, and more tiny than the typical var. 
slightly incrusted. rather slender, cl 750 /a in diam., very brittle. 

Internodes nearfy as long as the branchlets. Branchlets 4 — 30 mm long, 
usually a little incuiwed at their base. cT and 9 gametangia usually 
at the three lowest nodes, rarely at the fourth., 

IxDTA: ’T n d i a 0 r i e n t a li s“, witRoui exact locality and date, Griffith 
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15.11. (B) j 0 a 11 g e t i c Plain, Behar, no date and eolleetor^s na me, ex terb. 

Hooimi 1858 (B); Bengal, without exact locality, date and collector name, 

cx herb. Hooker 1858 

iNOO-CiirNA: W. Tonkin, without exact loeality and date, Box 2435 (P). 
Hemarks. As both the varieties Iledwigii and capillacea have 
been generally combined, the distribution and the ecology of both is 
cited on pp. 194, 195, However, most probably var. Iledwigii is restricted 
to the Northern Temperate zone. 

Distribution. Between 25°N. and 20"^ N.; Asia, India; 

Indo- China. 

22. Chara delicatula ') Agaedh em. a. Bkaun, Syst. Aig. iS24, i>. iso 
{non C. delicatula Besvaux) ; Braun in Cohn^s Ivrypt. Plor. Schles. 1, 1S76, p. 411; 

Miguea, Die Gharac., 1897, pp. 752., f. 148; id, Syn. Charae. europ., 1898, p. 164, 
f. 133; Robinson in Bull. Hew York Bot. Gard. 4, 190b, p. 280; Kuczewski in 
Beih. Bot. Oentralbl. 20, 1906, p. 25; Groves & Bullock Webster, Brit. Charoph. 

2, 1924, pp, 65-— 69, pi. 44; G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 64 

— Chara pulchella Wallr. var. delicaUda Wallroth, Flor. Crypt. Germ., 1833, p. 108 

— CJiara I'irgata Kuetzing, in Flora 17, 1834, p. 705; id., Tab. Phyc. 7, 1857, p. 23, 

pi. 56, f. 2 — Cliara fragilis Desv. ap. Boss. var. longihracteata RABENHORjS*r, DeutschL I 

Krypt. Fl. 2, 1847, p. 200; A. Braun in N. Benksdir. Schweiz. Ges. Naturw. 10, 1849, 

p. 21 — Cham verrucosa Itzigsohn in Bot. Zeit., 1850, p. 338; Robinson in Bull. 

Hew York Bot. Gard. 4, 1906, p. 280; Verdam in Blumea 3, 1939, p, 33 — Chara 
fragilis Besv. ap. Ixus. var. delicatula von Beonharli in Verh. Haturf. Verein. Briinn 2, 

1864, p. 209 ; A. Br^mtn, Consp. syst. Gharac. europ., 1867, p. 7; Hasslow in B.ot. Not. 

Lund, 1939, p. 298 — Chara fragilis Besv. ap. Lons. ssp. delicatula A. Braun in Abh. 

Kon. Akad. Wiss. Berlin, 1882, p. 184, pi. 7, figs. 269—270; T. F. Allen, Gharac. 

Americ. 1, 1S8S, p, 62. 

Tlant monoecious, up to 15 cm long, sometimes incrusted. Stem slender, 

375 — 500 a in diam. Infernodes long as to twice as long as the branchlets. 

Stem-cortea' triplostichous, primary cortical-cells more developed than the secondary" 
ones. Spine-cells developed, usually A^ery mirmte. Stipulodes in a double whorl, 
well developed, those of the upper whorl sometimes much longer than those of 
the rudimentary lower whorl. Branchlets l-r—S in a whorl, composed of 8 — 11 
artieiilatioiis of which the upper 1—3 are eeortieate, the other ones diplostiehous, 

Braot’Cells 5' — 7, posterior ones not developed, anterior ones % — 1 times the length 
of the oogonium. Bracteoles somewhat longer than the oogonium, ^ and 
Q gametungia together at the three lowest branehlet-nodes, solitary. Antheridia 
350 — 560 p. in diam. Oogonia 850 — 1200 p long (inel. coronula), 500 — 700 p 
wide; spiral-cells showing 14 — 15 convolutions; coronula 100 — 240 p high, 

180 — 260 (JL wide at base, individual ceils eonnivent, oblong-lanceolate; oospores 
black, 625— 720 p long, 340 -550 p wide with 12—14 ridges, terminating in 
basal claws. 


Only the principal synonyms and european literature are cited; more 
infonnation is to be found in MiGUiA (1897, p. 752) and in Groves & Bullock 
Webster. (1924, x>p. 65—66). 
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R 0 in u r k s. This species closely resembles C. glohularis from which it is 
[listirtgiiishod by having the primary cortical-cells more developed, the stipiilodes 
more elongated and the spine-cells very small. These characters, however, are 
variable, and therefore one may favomv the view to regard as a 

subspecies of 0. glohularis. As I have only seen European niatcrial I will not 
give a decision at present. Though Desvaux (1810, p. 137) wms the first in 
using the nu.me deliea-tula^ 'hQ is not cited as an author because his specimen was 
a representative of C, (according to Braitn). 

Brauk distinguishes two series of plants, viz. hulhilifem with one-celicd 
stem bulbils at the lower nodes, and t'emtcos'ff, without such bulbils. Gf. 0. Allen 
(1928, p. 04) ■ does not say to w'hieh series the jjlant from Benares belongs. 

E c 0 1 0 g y. delim>tula is usually a tiny plant, never growing , as tall 

as C. glohularis. It is found in the same ponds, pools, lakes and streams as the 
last-named species,* in Great Britain it is especially common in the moorland 
districts. 

Distribution. Between 70° N. and 50° S.; EtmoPE, Bratjn & Norpstedt 
(1882, p. 184); Migttla (1897, p. 755); GROVES & Bullook Webster (1924, p. 67) 
— Asia, S i b e r i a, Bratjn & Norbsteot (1882, p. 184); Japan, ex Groves & 
Bullock Webster (1924, p. 67); India: Benares, Allen (1924, p. 64) — 
America, N. A m.: Connecticut, California, Braun & Norbstei^t (1882, p. 184); 
Alaska, Maine, Kew^ York, BobInson (1906, p. 280); Long Island, T. I\ Aiaen 
(1882, p. 46) — Aerica, S. Afr., ex Groves & Bullock Webster (1924, p. 67, 
■without exact locality). 

23. Ohara inermis Zanev., nov. spec. 

Illustrations. The pres, paper, figs. 20a — cl. 

Planta monomdi, fragilis, glaucescens, ad 25 eni alta. Caulis robiista, 
usque ad 1200 /x diam. Internodia ramiilis — 4-plo longiora. Cortex 
regulariter tiiplostiehus ; cellulis primariis et seeundariis subaequaliter 
prominentibus, Spinulae defieieiites. Stipuhdia biseriata, ramulis du- 
plex longiora acuta, stipulodia seriei superioris valde evoluta, 525 /a 
longa, 95 y. lata; seriei inferioris 315 /x longa, 60 y. lata. Verticillo- 
rimi ranuili 7—10, triplostiche cortieati, 8~9 articulationibus, segmento 
inferiori siibdiaphano, siipremis 1 — 3 ecorticatis. Bracteae 2 anterio- 
rcs evolutae, posteriores rudimentariae. Brcideoli 22o — 450 longi, 

105 /X lati. ^ et Q gmnetangia solitaria, in omnibus nodis corticata. 
Antheridia 255— 300 diam. OoT/oma (coronula inclusa) 650 /x longa, 
405 /X lata, strias 11- — 12; coronula 105 /x alta, basi 150 /x lata; oosporae 
nigrae, 450ja longae, 365 /i latae, striis 9 — 10. 

Plant monoecious, greyish green, not at all incrusted, brittle, pro- 
bably taller than 25 cm. robust, up to 1200 /x in diam. Inter- 

nodes % — 4 times as long as the branchlets. Cortex regularly triplo- 
stiehous, cells of the primary and secondary cortical series equally 
prominent, cortical node-cells extremely small. Spine-cells absent. 
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Shpulodes forming a double whorl, twice as numerous as the branch- 
lets, acute, stipiilodes of the upper whorl 525 ft long, 95 /x wide, shorter 
or as long as the lowest branchlet-internode, somewhat incurved, those 
of the lower whorl 315 ft long, 60 wide. Branchlets 7—10, consisting 
of S 9 articulations, the lowest one triply corticated but subdiaphanoiis 
(without chlorophyll), the ultimate 1 or 2, (rarely 3) ribbon-shaped and, 
ecorticate, the other articulations triplostichous. jSrac^-caZi ^5 2, only 
the anterior present, small, 165— 425 ft long, c. 75 ft wide, acute, the 
up to 4 papillae scarcely visilde, bract-cells wanting at sterile nodes. 
BradeoUs similar to the bract-cells, 225—450 ft long, c. 105 ft wide. 
(f and O gamstangia solitary, at all corticated nodes, and at the same 
nodes. On account of the shortness of the first articulation, they seem 
to be situated at the base of the branchlets. AntUridia 255—300 ft 
in diam. Oogonia 650 fi long (inch coronula), 405 ft wide; spiral-cells 
showing 11—12 corivohitions ; 105 ft high, 150 ft wide at base, 

individual cells ovate, diverging at the apex; oospores black, 450 ft 
long, 365 p. wide, with 9—10 ridges. 

SoKMiu: Xa])e.s(), iii u .swamp, 27 HI 1025, Soemba Expedition, Iboet 126, 
(L, /i/pr.; Bz, cotvpo ). 

Ee marks. This speeics is very closely allied to Chara hrachypus 
and C. pseudo-brachypus, from both it is to be distinguished by the 
absence of spine-cells. Moreover, the habit of the plant is more robust 
than in the two sjiecies immlioned, though the ripe oospores are smaller. 
In a dried state tlie specimens have a rhomboid-like texture on the 
eorte.x. It differs fi-om C. glolmlaris by its triplostichously corticated 
branchlets, the vary shoid lowest branehlet-articulation, very well 
developed stipiilodes and .smaller gametangia, from C. infinna by being 
monoecious and from C. zcyldnica Ijy the corticated, yet subdiaphanous 
lowest branehlet-articulation, and from all three mentioned Triplo- 
stickae by the absence of sjiine-eells even in the younger parts. 

Ecology. The only ecologie informations at hand concerning 
this .species are that it inhabits swamps, and that plants with ripe 
oospores have been found in March. 

Distribution. Asix, Malaysia: Soemba. 

24. Chara hrachypus j\. in IIooKHSt s Journ. Dot. 1, 1849, 

p. 298 j ivijicrzixo, Hjas*. .;Vlg., 1S49, p, 5225 "WanTiMAX in Act. Soc. Linn. 
Bordeaux 21, 18!)6, p. 58; K0ktzixg, Tab. Phyc- 1857, p. 24; A. Braun 
in ScmvEmmTRTii, Beitr. z. PI. Aethiop., 1867, P- 230; id., in Monatsb. 
Kon.' Akad. Wi.ss. Berlin f. 1867, p. 93^ 1868 ; Braun & Noedstedt in 
Abb. Ktin. Akad. Wi.ss. Berlin, 1882, pp. 23, 1^5; T- P- Allen, Oharac. 
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Amer. 1, 1888, p. 62 tant) ; Nobbstedt in Forscli. Eeise S. M. S. 

'Hjazelle'% 4 Th., Bot.1889,. p., 8,; be Wilpeman, . Prodr. Plor. Alg. Ind. 
NferL, 1897, p. 30; id., SuppL et Tabl. Stat. 1899, p. 96; H. & J. 
Groves in Philipp. Journ. Sci. Bot. 7, 1912, p. 70; J. Groves in Journ. 
Linn. Soc., Bot., 46, 1924, pp. 363, 375; G. 0. Allen in Joiirn. Bomb. 
Nat. Hist. Soc. 30, 1925, p. 597; J. Groves in Journ. Linn. Soc., Bot, 
48, 1927, p. 135; Groves & Allen in Journ. Bot 65, 1927, p. 339; 
G. 0. Allen in Journ. Ind. Bot. Soc. 7, 1928, p. 65 ; Dixrr in Journ. Ind. 
Bot. Soc, 10, 1931, p. 206; Pal in Journ. Burma Res. Soc. 18, 1929, 
p. 113 {nom, tant.); id. in Journ. Linn. Soc., Bot, 49, 1932, p. 87 ; 
PiLARSZKY in Arch. Ply drob. 1934, SuppL Bd. 12, Trop. Binnengew. 
Bd. 4, p. 724; Mukerji in Proe. 21st Ind. Sci. Cong., Bombay, 1934, 

р. 295; Aoharkar & Kundxj in Journ. Dep. Sci., N. S. 1, 1937, p. 17 — 
IChara setigera Klein in herb. Willdenow 1796 {cum descriptione) — 
IGham sctosa Klein ex Willdenow in Samml. d. Abh. Kdn. Ak. 
Wiss. Berlin, 1806, p. 58; id. in Spec. Plant 4, 1805, p. 184, pro parte; 
Persoon, Synops. Plant, 1807, p. 530; AiGARDH, Syst. Alg., 1824, p. 130; 
Brtjzelius & PuERNROHR in Flora 9, 1826, p. 490 — • Chara hrachypus 
A. Br. a setigera Kxjetzing, Spec. Alg,, 1849, p. 522 — Chara hrachypus 
A. Br. yS uubma Kuetzino, Spec. Alg., 1849, p. 522; Wallman, Act. Soc. 
Linn. Bordeaux 21, 1856, p. 58. 

Illustrations. Willdenow in Samml. d. Abh. Kdn. Ak. Wiss. 
Berlin, 1806, pL 1, 1 1; Kuetzing, Tab. Phyc. 7, 1857, pi 57, f. 2; 
G. 0. Allen in Journ. Bomb. Nat. Hist. Soc. 30, 1925, pi. 1, f. 1; 
id. in Journ. Ind. Bot. Soc. 7, 1928, f. 12; Agiiarkar & Kundtj in Journ. 
Dep. Sci., N. S. 1, 1937, pi. 9, f. 2; the pres, paper, figs. 15a — d. 
Plant monoecious, greyish green, slightly incrusted, very brittle, 

с. 20 cm high. rather slender, up to 600 ju. in diam. Internodes 

as long as or somewhat longer than the branchlets. Cortex triplo- 
stichous, primary eortical-cells equally developed as the secondary 
ones. Spine-cells rather frequent, short, solitary, especially developed 
on young branchlets, up to 60 jx long. Stipulodes in a double whorl, 
twice as numerous as the branchlets, the cells of the lower whorl 
usually very short, e. 225 /i long, c. 100 ju wide, those of the upper row 
600 ju. long, e. 60 /i wide, acute, somewhat incurved. Branchlets 9 — 12 
in a whorl, consisting of 5— 8 articulations, the lowest articulation 
shorter than the stipulodes, colourless and hidden behind them, con- 
sequently triple-corticate. Bract-cells 6 — 8, posterior pair reduced to 
papillae or wanting, on fertile nodes c. 500 /x long, c. 45 wide; on 
sterile nodes 225 jx long, 75 y. wide. Terminal branchlet-articulation very 
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short, penultimate one long. Bracteoles similar to but longer than the 
anterior braet-celLs, somewhat shorter than or as long as the oogonia. 
(f- and O (jmnetangia at the three lowest nodes, solitary, at the same 
nodes. Aniheridia 310 — 390 /i in diam., earlier ripe than oogonia. 
Oogonia 710— 795 /x long (incl. eoronula), 600—650 /x mde; spiral-cells 
showing 13— 15 convolutions; eoronula 115 /x high, c. 250 /x wide at base, 
individual cells rather short and blunt, eonnivent, or a little con- 
verging; oospores black, 560—760 jx long, 500—595 /x wide, with 12— 
13 ridges. 

INMA: Assanij witlioiit date and collector's name, herb. Hooker 1867 (K). 

Ini>0"China: Tonkin, central part, Kien Khe, in the river D6ng, 19 X 
1883, Bon 2306 (P). 

Java: B a n t a in, Tjipining, V 1934, no collector's name (Bz). 

Bata: Bali, Danoe Batoer, caldera lake of the G. Batoer, depth 1.5 m, 

1031 m alt., 21 VI 1929, German Limnol. Sunda Exp. BB3c (Bu-Mus). 

Kew Guinea: Territory of X. G., K. Wilhelmsland, Kelana, 28 VI 1888, 
Kornbach s.n. (B, K, S). 

Vernacular name: Rong* = Pucus (Tonkin). 

Remarks. CJiara hrachypus very much resembles C. inermis 
from which it is at once distinguished by the presence of spine-cells, 
the rudimentary stipulodes and the larger gametangia. The triplo- 
stichous C. Ilandae has ecorticate branchlets whereas in G, hrachypus 
they are double corticate. C, infirma is dioecious. The species still 
more rasembles 0. zeylanica, from which it is distinguishable by 
examination of the lowest branchlet-articulation, which in 0. hrachy- 
(ms is corticated. 

These cortical-cells of the lowest articulation are often overlooked 
on account of their transparency, as is recently shown by Pilarszkv 
(1934, p. 724), who writes: '’ein ausserst kurzes unberindetes Basal- 
glied'' ; and the same is found in Braun’s notes to his type description 
(1849, p. 298), where he writes: ’’...among which the shortness of the 
first joint of the leaves, which is uncovered and hidden beneath the 
stipulae...^^ However, this is most probably a misprint and has to read 
’’uneoloured'^, as on the following page Braun says, on quoting the 
differences between C. h7^achypus and other species; ’’But in C. poly- 
phylla the fii'st joint of the leaf is not only uncoloured, but also un- 
covered and therefore not striated^^ G. 0. Allen (1928, p. 65) sup- 
|.)oses that the pale colour of this lowest articulation is due to its not 
taking up lime, as is also the ease in the coronula-eells, reason why 
the latter colls are never found fossilized. I do not know the plant in 
a living state, nor whether chlorophyll is extant in the cells mentioned. 
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In the synonyms I put an interrogation-mark before tlie iiames of 
C, seiigera and C, set osa because I have not seen any specimens of 
these. It is still doubtful whether the oldest name is hracliypus or 
setosa under which the species was first published by Willdenow, and 
under which it was recognized by the authors up to 1849, However, 
according to BEAm (1849, p, 299) the authors of (J. setosa did not 
know exactly their own species, and confounded it with 0. zeylanica rb 
can be stated on comparing ‘Wiludenow/s herbarium. Without absolute 
certainty it seems better to emphasize this question rather than changing 
an once accepted name. 

Beaun has distinguished two varieties, yh, gracilescens (1849, 
p. 298) and Ehrenhergiana (1867, p. 230; 1868, p. 867) occurring 
near Madras and in Egypt respectively. Var. gracilescens is probably 
a slender form, with less than 8 — 9 branchlets, inconspicuous spine- 
cells, whereas the uncoloured lowest articulation is longer than the 
stipulodes. Ybjc. Ehrenbergiana is somewhat aberrant as the branchlets 
in the lower whorls and in some of the upper ones are entirely ecorticate. 
Most probably it is a monstrosity. 

Ecology. Ohara hrachypm is a moderately stout plant with 
a greyish green colour due to the lime incrustation. It occurs in 
shallow drains and slightly flooded fields. In Bali it wa>s collected 
at a depth of 1.5 m in a caldera lake with a total depth of 90 m. 
Prom this locality some other data may be taken from the label, viz. 
surface temperature 22.7° C., alkalinity 5.80 . 10“^, Cl-content 209 mg 
per 1, pH 8.5. 

It has most probably no preference for lowland or mountainous 
areas. The bottom must be solid, for G. 0. Allen (1928, p. 65) remarks 
that he never found it growing in soft mud. 

In India the seasonal distribution ranges from August to November 
according to Pal (1932, p. 51), whereas Allen (1928, p. 66) records 
ripe oospores in Saharanpur from July to December; in Malaysia they 
are found in May and June. 

C. hrachypus occurs very frequently together with other CJiaro- 
pkyta, i. e. 0. Imrynanica, 0, Gfovesi% C. Ilandae md 0, fihi^osa 
flaccida. Recorded as epiphytes are species of Oedogonium. 

Distribution. Between 31° N. and 15° S.; Asia, India: 
Assam ; I n d o - 0 h i n a ; J a v a ; Bali; New Guinea. Moreover 
in lit.: India: W. Himalaya, Mukerji (1931, p. 206); India Deserta, 
Malabaria, Groves (1924, p. 375), Dixit (1931, p. 206), Coromandelia, 
Braun (1849, p. 298), Groves (1924, p. 375), Gangetie Plain, Braun 
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& NoRBSTEiTr (1882, p. 185), Groves (1924, p. 375), Groves & Allen 
( 1927, p. 839), Allen (1928, p. 65), ? Agharkar. & Kundu (1937, p. 18), 
Burma, Pal (1932, p. 87); Malaysia: Timor, Nordstedt (1889), 
p. 8), DE WiLDEMAN (1899, p. 96), 1 Philippine Islands, Groves (1912, 

p. 70) — Aitoca, N, Afr.: Egypt, Egyptian- Sudan, Braun (1868, 

p. 868); Kuetzing (1849, p. 522) ; S. Afr.: Angola, Braun (1868, 

p. 868) ; Madagascar, Groves (1927, p. 135) , Zaneveld (1939, p. 382) — 

Australia, N. Austr.: ex Groves (1924, p. 375). 

3. Gymnobasalia Zanev., nov. nom. — Gyvinopodes A. Braun in 
Hooker’s Journ. Bot. 1, 1849, p. 203; id,, id,, p. 299; id. in Monatsber. 
Kion. Akad A¥iss. Berlin f. 1867, p. 800, 1868; Braun & Nordstedt 
in Abli. Eon. Akad. Wiss. Berlin, 1882, p. 23; T. P. Allen, Charac. 
America 1, 1888, p. 62; Nordstedt in Proc. Eoy. Soe. Viet. 31, N. S., 
1918, p. 6; J. Groves in Journ. Linn. Soc., Bot, 46, 1924, p. 375; Printz 
in ENGiaER & Prantl, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; Groves & 
Alltel in Proc. Roy. Soe. Queensl. 46, 1935, p. 59; Zanewxd in Blumea 
3, 1939, p. 381. 

Lowest articulation of the branchlets destitute of cortical-cells. 

Remarks. The alteration of the name of this series was neces- 
sary as Braun’s name duplicates one earlier given to a series of the 
H aplostep Ji ami e. 

25. Ohara zeylanica Willdenow in Mem. Ac. Roy. Berlin p, 1803, 
p. 86, 1805; id. in Samml. d. Abh. Eon. Akad. Wiss. Berlin f. 1803, 

р. 59, 1806 — Chara armata:, G. armata var. diapliana^ G. ceylanica; 
G. ceylonicci] C. foliolosa; G. gymnopus] G, gymnopus var. ceylonica, 
var. armata, var. armaita f. paragymnophylla; G, haitensis; C. poly- 
phylla; C. polyphylla var. ceylonica, var. Meyenii, var. Meyenii f. para- 
gynuiopJiylla ; G, variabilis; G. zeylonica; Conferva Uttoralis] cf. formae. 

Plant monoecious, greyish 'to brownish green, frequently heavy im 
pregnated with lime, up to 25 cm high (sometimes more). Stem stout, 
600 — 800 jx in diam. Internodes 0.5 — 3 times as long as the branch- 
lets. Cortex triplostichous, primary cortical cell-series equally developed 
as the secondary. Spine-cells numerous, varying in length from 60 to 
“700 /A, acute, c. 90 p. wide, especially developed just above and below 
a stem-node. Stipulodes in a double whorl, twice as numerous as the 
liranehlets, acute, exceeding the lowest branchlet-articulation in length, 

с, 900 p long, 90 — 105 p wide at base. Branchlets 11 — 14 in a whorl, 
composed of 8—13 articulations, the short lowest and usually 1—3 
ultimate articulations ecorticate (cf. f. armata and f. diaphana), all 
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other ones triply corticated. Bract-ceUs 6— S (usually 6), anterior pair 
1—8 times the length of the oogonium, posterior ones usually half 
as long as the oogonium ; . apices of the bract-cells usually incrusted, 
therefore they seem to be blunt. Bract eoles similar to the anterior 
bract-cells, but longer, cf and 9 ffc^rnetangia most frequently only 
produced at the nodes of the corticated articulations, solitary at the 
same nodes. Antheridia 400 — 500 ^ in diam., enveloped in f o u r 
shields. Oogonia 760— 950 /j. (inch coroniila), 440 — 560 wide; spirah 
cells showing 12 — 15 convolutions; coromda 95—134 /a high, 170— 230 /x 
wide at base, individual cells ovate, spreading at the apex; oospores black, 
650 — 710 ju, long, 320 — 350 /x wide, with 10 — 12 small ridges. 

Remarks. The tropical species par excellence^ Chara zeylmica, 
is one of the most variable species as is already pointed out by 
several authors. Specimens which vary but slightly from the type are 
either described as forms (Braun & Norustedt, 1882, pp. 189—199) or 
they are considered as species (Robinbon, 1906, pp. 282—295). When 
more material was collected, more, transitional stages became evident. 
Therefore, H. & J. Groves (1911, p. 41) did not maintain the 14 species 
of Robinson, but accepted for the West-Indies 9 forms, for which they 
state that nearly all the specimens appeared to be more or less intermediate 
and rarely agree exactly with any of the named forms. 

This extreme variability of this species has lately led Pilarszky 
(1934, p. 721) to the establishment of a new species, C. imrialnlis. 
This name at the same time expresses very well the extraordinary 
variability, however, after studying his specimens it appears that not 
one single feature asserts, on account of which the plants could be 
considered a separate species. 

The Malaysian exsiceatae are macroscopically readily separable into 
two groups, the one with a long slender habit, the other witli a more 
compact appearence. The plants of the former group have the branch- 
lets, spine-cells and bract-cells rather short, i. c. not visible to the naked 
eye (forma typica), whereas the plants of the other group have long 
])ranehlets, spine-cells and bract-cells, which are macroscopically visible 
(f. armata and diapliana). 

Chara zeylanica is the only member of the Triplostichae which 

Fig. 19, Chara fibrosa ssp. Senihamii;. a. habit, nat. size; h. stoiii-node with 
part of f»ertile branolilet, X e. 15 — Pig. 20, Chara inermis, n. sp. ; a. habit, nat. size; 
b. stem-node, X c. 26; c. fertile bi-anehiet-node, X c. SO; a, apex of branehlet, 
X c. 34 — Pig. 2i, Clmra zeylanica f. iypica, n. f.; a. habit, nat. size; h. stem- 
node, X e* 10; 0 . fertile bmnchlet-node, X <*- of branehlet, X c. 21. 
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lias the lowest branclilet-articulatioii ecorticate and by this feature 
it cannot be confused with any other Chara^ except peifiaps CV iara- 
nicfij described by Braun (1849, p. 300), whereas Walli\l4n (1856, 
p. 57) has taken over this description. However, the description of 
the last-named species is insufficient for an exact cleterniination and 
tlie specimen has probably not been preserved. Afterwards it has 
been mentioned by Wallman (1856, p. 57), however, without a sufficient 
description. I think it probably a form of C. zeylanim. 

Another characteristic, as far as we know specific iov C. zeylanicay 
is that the antheridium is enveloped in four shield-cells instead of 
eight as is the case in all other (Jharophyta (cf. Groves, 1931, p. 97). 

I have folloived Groves (1898, p. 323) in using Willdenow^s 
name zeylanica for this species. However, there is some doubt 
whether this name or that of C. foliolosct is valid. Both names are 
published by Willdenow at the same time (1805, p. 86), but that of 
C. foUosa is mentioned first. Neither Braun names C. gynmopus 
(1868, p. 70; published as a nometi nvdmi in 1847, p. 23), nor his 
C. polyphylla (1835, p. 70) especially used by himself and by the 
authors of the 19th century, is validly published as is clear from his 
own explanation in 1858 (pp. 361-— 362). Braun regarded C. foliolosa 
as a variety of C. polyphylla (1849, p. 300), whereas Groves (1911, 
p. 40) cited it as a synonym of C. zeylanica. As I did not see the 
type specimens I cannot give a decision just now. 

E c 0 1 0 g y. Ghara zeylanica is a robust species occurring in 
almost all types of fresh w’-ater in the tropics and subtropics. It is 
therefore found in lakes, ponds, moats, jhils, rice-fields, pools, etc., 
though the water may also be brackish as is shown by the Java speci- 
mens collected by SuNiER, whereas Dixit (1931, p. 206) found it in 
saline waters of Salsette, containing c. 2.5 % NaCl and Senior-White 
(1926) in a drain with c. 3.3 % NaCl. 

It is, as a rule, heavily incrusted with lime, whicli is sometimes 
annular in character. The species is not found at great altitudes, but 
according to its cosmopolitan character it may he found in the low- 
lands as well as in the mountainous regions. 

Concerning the particulars of the environment there is only one 
note, viz. on a label of the Sumatra plants from lake Singkarak. 
This lake measures e. 108 km^, 21 km long, 7 km wide, 269 m deep, 
360 m alt., temperature of the surface 27 — 28*^ C., pH 8.7, alkal- 
inity 1.6 . 10-h 

As to the seasonal distribution I may remark that it is found 
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ill India from September to December (Pal, 1932, p. 51 j Allen, 1925, 
pi. D j 1928, p. 66). According to Allen (1925, p. 599) it prefers in 
Q-onda the rainy season, as it was found in great masses at the end 
of the rains but no signs of it later. In Malaysia it is found all 
the year round, December and January excepted. 

As epiphytes are quoted Rivularia dura Gleotriclia pisum 
(Dixit, 1931, p. 206). 

Distribution.") Between 50° N. and 23° S.j Asia, India; 
Siam ; Malay Peninsula ; Malaysia; Andaman Islands — Australia; 
New Caledonia ; Hawaiian Islands; cf. formae. Moreover in lit: 
America, N. Am,.: United States, T. P, Allen (1872, p. 10; 1894, 
p. 164), Braun & Nordstedt (1882, pp. 190, 191, 195, 197), Bobinson 
(1906, pp. 286, 287, 290, 295, 296); Texas, Braun (1858, p. 363), 
Braun & Nordstedt (1882, pp. 190, 194—196), Robinson (1906, p. 295) ; 
C. Am.: Mexico, Braun (1858, p. 363), Braun & Nordstedt (1882, 
j)p. 194, 196, 197), T. F. Allen (1894, p. 164), Robinson (1906, p. 287, 
289); Guatemala, Braun & Nordstedt (1882, p, 195), Nordstedt (1888, 
pp. 192, 193), Robinson (1906, p. 287); Nicaragua, Braun & Nordstedt 
(1882, p. 193); Bermuda Islands, Nordstedt (1889, p. 40), Groves 
(1911, p. 43), Britton (1918, p. 504); Bahama Islands, T. F. Allen 
(1894, p. 167), Groves (1911, p. 43); Greater Antilles, Braun & 
Nordstedt (1882, p. 195), Nordstedt (1888, pp. 192, 194), T. F. Allen 
(1894, p. 163), Robinson (1906, pp, 283, 292), Groves (1911, p. 43); 
Lesser Antilles, Braun & Nordstedt (1882, pp. 194, 195, 198), Robinson 
(1906, p. 285), Groves (1898, p. 324; 1911, pp. 43, 44); S. Am.: 
Venezuela, BiuiUN (1858, p. 360), Braun & Nordstedt (1882, pp. 194 — 
196), Robinson (1906, p. 293) — Africa, N. Afr. : Egypt, Braun 
(1868, p. 870), Braun & Nordstedt (1882, pp. 189, 191); Somaliland, 
Braun & Nordstedt (1882, p. 196); S. Afr.: Angola, Braun (1868, 
p. 871); Mauritius, Reunion, Braun (1868, p. 872), Madagascar, Braun 
(1868, p. 872), Grovks (1927, p. 136), Zaneveld (1939, p. 199). 

f. 1. typica Zanev., nov. form. — Ohara zeylanica Willdenow in 
Mem. Ac. Roy. Berlin p. 1803, p. 86, 1805; id. in Samml. d. Ahh. Kon. Ak. 
Wiss. Berlin f. 1803, p, 59, 1806; id., Spec. Plant. 4, 1805, p. 184; Persoon, 
Sym Plant. 2, 1807, p. 530; Agardh, Syst. Alg., 1824, p. 128; Bruzelius 
& Fuernrohr in Flora 9, 1826, p. 486; Kuetzing, Tab. Phye. 7, 1857, 
p. 302; H. & J. Groves in Journ, Linn. Soe., Bot., 33, 1897, p. 323; 
id. in Urban, Flor. Ind. Oce. 7, 1911, p. 40; id. in Philipp. Journ. Sci. 7, 


p For oxtensivo literature quotations, cf. the foiunae. 
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:1912, p. 70; Merrill, Spec. Blancoanae, 1918,. p.^ 39 ; J. G-ROVEsin Joiirn.- 
Linn. Soe., Bot, 46, 1922, p, 102; id. in Journ. Limi. SoC-, Bot, 46 

1924, pp. 363, 375; 6. 0. Allejst in Journ. Bombay Nat Hist. Soc, 30, 

1925, p. 597; Groves & Allen in Journ. Bot 65, 1927, p. 339; G. 0. 
Allen in Journ. Ind. Bot, Soc. 7, 1928, p. 65; J. Groves in Journ. Linn. 
Soe., Bot, 48, 1928, p. 136; Pal in Journ. Burma Ees. Soc. 18, 3, 1929, 
p, 113 {nom, tant.) I Dixtt in Journ. Ind. Bot Soc. 10, 1931, p. 206 ; 
Pal in Journ. Linn. Soc., Bot, 49, 1932, pp. 65, 88; Muicerji in 
Proc. 21st Ind. Sci. Congr., Bombay, 1934, p. 295 ; Dixrr in Journ. 
Ind. Bot Soc. 14, 1935, p. 262; Groves & Allen in Proc. Eoy. Soe. 
Queensl. 46, 1935, pp. 42, 59; Agharkar & Kundu in Journ. Dep. Sci., 
N. S. 1, 1937, pp. 11, 18; Zaneveld in Blumea 3, 1939, pp. 381—382 — 
CJiara foliolosa Muhlenb. ex Willdenow in Mem. Ac. Boy. Berlin p. 1803, 
p. 86, 1805; id. in Samml. d. Abb. Kon. Ak. Wiss. Berlin f. 1803, p. 58, 
1806; id., Spec. Plant. 4, 1805, p. 184 — Chara haitensis Turpin in 
Diet Sci. Nat, 1826, Veg. Acot p. 101; Pilarszky in Arch. Hydrobiol. 
1934, Suppl. Bd. 12, Trop. Binnengew. Bd. 4, p. 725 — GJiara verti- 
cillata Boxburgh, PI. Ind. 3, 1832, p. 563; Hate in Journ. Bomb. Nat. 
Hist. Soc. 19, 1909, p. 762 {as verticulaf a) — Chara polyphylla 
A. Braun in Begensb. Bot Zeit 1, 1835, p. 70 p.p. ; id. in Hooker 
Journ. Bot. 1, 1849, p, 29d — Chara polyphylla var. ceylonica A. Braun 
in Hooker Journ. Bot 1, 1849, p. 300 — Chara zeylonica "Willd., 
Kuetzing, Spec. Alg., 1849, p. 522 — Chara gymnopus A. Braun in 
N. Denkselir. Schw. Ges. Naturw. 10, 1849, p. 23 (nom, tant.) ; id. in 
Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 870, 1868, pro parte — 
Chara ceylonica (Klein) Willb., Wallman in Act. Soc. Linn. Bor» 
deaux 21, 1856, p. 56 — Chara ceylanica WjIjW., Braun in Martens’ Die 
Preuss. Exp. n. O.-Asien, Bot. Th., 1866, p. 143 — Chara gymnopus A. Br. 
var. ceylonica A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 197; 
T. F. Allen, Charac, Americ. 1, 1888, p. 63 {nom. tant.) ; Nordstedt 
in Lunds Univers. Ars-skr. 25, 1889, p. 40; Norbsteot in Forschungs- 
reise S. M. S. ’’Gazelle'^ 1889, p. 8; de Wtldeman, Prodr. Flor. Algol. 
Ind. Noerl., 1897, p. 30; id., Suppl. et Tabl. Stat., 1899, p. 98; id., 
Alg. FI. Buitenz., 1900, p. 374; Bailey, Oompreh. Catal. Queensl. Plants, 
1909, p. 682; Nordstedt in Proc. Boy. Soe. Viet., N. S. 31, 1918, p, 6 
{nom. tant.). 

Illustrations. Willdenow in Mem. Ac. Boy. Berlin p. 1803, 
pi. 2, f. 1, 1805; id. in Samml. d. Abh. Kon. Ak. Wiss. Berlin f. 1803, 
pi. 2, f.‘l, 1806; Kuetztno, Tab, Phye. 7, 1857, pi 76, f. 1; G. 0, 
Altjln in Journ. Ind. Bot. Soe. 7, 1928, f. 13; Agharkar & Kundu in 
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Joiim. Dep. Sei., N. S. 1, 1937, pi. 9, f. 3; the pres, paper, figs. 21fl— rf. 

grandis, tenuis, elongata. InUrnodia quam ramidi duplex 
longiora. Spinulae paiicae, quam diameter caulis longiores. Verficillo- 
rum ramuli 11— 12, ereeti, c. 1.5— 4 cm longi, artieulationes 7—14, 
quarum 6—10 corticatae, 1—4 eeortieatae. Nodi iuferiores sterlles. 
Oosporae c. 700 p longae. 

Plflut large but slender. Internodes 2 times as long (and some- 
times more) as the branehlets. Spine-cells short, acute, cone-like, rather 
few, 1/4 ^ long as the diam. of the stem, not visible with the naked eye. 
Branehlets straight, 11—12 in a whorl, 1.5—4 cm long, wnth 6 — 10 
('OT'ticatc articulations and 1 — 4 ecortieate ones, the eeorticate lowest 
articulation excei)ted, which is tlniee as long as wide. First branchlet- 
tiode .sterile. Oospores usually 700 p long. 

.Siam: Pak Raw, inside channel betw'oon two parts of Tald Sap (water 4 — 6 m, 
brackish,), 25 I 1916, Annandale 15 (Si), togetber with. Chara coralUna and 
C. hydropitys. 

SuMA.TnA: TapancM'li, Porapat, in a quiet bight of Lake Toba, rooting 
at a depth of 2 m, alt. c. 906 in, 27 V 1928, Lorzing 10115b (Bz), badly preserved 
sterile fragments, therefore not to bo identified with certainty; ibid., Lake Toba, 
at the border of Sainosir IsL, from 12 ni depth, 12 I\' 1929, German Limn, Sunda 
.Exp. THla (Bii-Mus). 

Java: Brian gan, Sitoo Bagendit, without date, and collector's name (L), 
two robust s]n‘ciTiiens; ibid., uear Garoet, in a lake, 11 II 1894, VOK SG.m.PFNER 
s.n., Iter iiidicum 1898— H>4 (Lj, 4 robust sterile speeimens, therefore identification 
not 'Certain. 

Bali: S. Bali, near Bangli, in the lake Danoe Batoer, 973 ni alt., 8 IX 
1S57, JSoLLjJsmEH 8886 ^ (L), dot. A. Braun as ”N, Zollingcri Br,‘L 

Kai Is,i^v]sn>s: Ohoitiel near Toeal, floating in the lake, 2 V 1922, Danish 
Exp. to the Kai .Islands 1922, Jensen 297 (Bz, L), sterile speeimens. 

Remarks. The ])lauls belonging to this form are raacroscopie- 
ally characterized by the large, but slender habit with long liranchlets 
and internodes. They do not possess macroseopically visible spine-cells 
and are thereby- distinguishable from f. armata. As the discrimination 
of these two forms is not always taken into account, the distribution 
must of neceSvSity be incomplete. 

D i s t r i b u 1. i o n. Between 35^ N. and 20^^ S. ; Asia, Siam; 
M a 1 a y s i a ; Sumatra ; Java ; Bali ; Kai Islands. Moreover in lit. : 
India: W. Himalaya, Mukekji (1934, p. 295); Malabaria, Wtlldekow 
(1805, ]>. 84), Dixrr (1931 p. 206; 1935, p. 262); Ooromandelia, Braun 
(1849, p. 300), Braxtn & Nordstedt (1882, p. 197); Ceylon, Wttddenow 
(1805, p. 184), Brax.tn & Nordstedt (1882, p. 197), Croves (1922, 
p. 102); (-jangetic Plain, Braun (1849, p. 300), Allfjn (1925, p. 597; 
1928, p. 65), Groves & Allen (1927, p. 339) ; Assam; Andaman Islands; 
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■ Malay s i a:- Malay Peninsu^^^ (1924, p. 375) ; Bali, B:eaun & 

NoRDsawr (1882, p. 197),. be Wildeman (1897, p. 30) ; Cocos Islands, 
(Jeoves (1924, p. 375) — Australia, N.W. A u s t r. : NoRBSawf (1889, 
p. 8) ; N. Terxitoiy, Victoria Biver, Braun & Norbsteot (1882, p. 197) ; 
Queensland, Mitchell Eiver, Carpentaria, Nordoteot (1889, p. 59), 
Bailey (1909, p. 682), Groves & Allen (1935, p. 59), 

f. 2. armata (Meyen) Zanev,, nov. comb. — Char a armaia Meyen, 
Reise urn die Erde 2, 1835, p. 131; Kueyzing, Tab. Phyc. 7, 1857, 
p. 30 — Conf erva Blanco, Plor. Filip., 1837, p. 843* id., ed. 2, 

1845, p. 582; id., ed. 3, 3, 1879, p. 263 ~ Chara polyphylla A. Be. var. 
Meyenii A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 300; Wallman 
in Act. Soc. Linn. Bordeaux 21, 1856, p. 57 — Gha/ra gymnop us A. Be. 
var. armata Nordstebt in Physiogr. Sallskap. Minesskr., 1878, 

p. 23; Braun & Norbstedt in Abb. Kon. Akad. Wiss. Berlin, 1882, 
p. 191; T. F. Allen, Charac. America 1, 1888, p. 63 (nom. tant,) y 
LAMMEiiMANN in Engler’s Bot, Jahrb. 34, 1905, p. 635; MacCaughey, 
Alg. Hawaiian Arch. 2, Bot. Gazette 65, 1918, p. 136 — Chara variabilis 
Pilarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. Binneiigew. 
Bd. 4, p. 721; id. in Math. u. Naturw. Anz. Ung. Akad. W 
1935, p. 468 {nom, tant,). 

Illustrations. Kuetzing, Tab. Phyc. 7, 1857, pL 75, f. 1; 
Filarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. Binnengew. 
Bd. 4, figs. 75—80. 

Plants more compact than f, typioa. Internodes 1.5 times the length of 
the htmohht^. Spine-cells long, acute, very frequent, up to as long as 
the diam. of the stem. Branchlets 10—12 in a whorl, rigid, with 5 — 10 
corticated articulations and 1— 4 ecorticate ones; the ecortieate lowest 
articulation is 3—5 times as long as the diam. The lowest branehlet- 
node is sterile. Oospom usually 700 long. 

Inbia: 0 0 r 0 m a n d e 1 i a, Pondieliery, no date, Peerottet 610, Kerb. 
Hasskael in (L). 

SuMA-TRA: Atjeh, Takengon, in Laoet Tawar, 1180 m alt., 30 VIII 1934, 
VAJ^ Steenis 6063 (Bz), sterile; Tapanoeli, Batakdistr,, Lake Toba, 16 VII 
1904, VAN Daalen 539e (Bz, Ij); ibid., Lake Toba, Porsea Basin, soutli border 
from 4 m deptli, 8 IV 1929, German Limnol. Sunda Exp. TPlc (Bn-Miis), iy^pe of 
C. variahUis 'FiLknBZKYi West Coast, Padangse Bovenlanden, Lake Ningkarak, 
6 III 1929, 2 specimens floating on tke surface near tiie W. border, 4 specimens 
from a depth of 50' — 70 cm, 2 specimens from the W. border near Panjingahan 
from 1 — 1.5 m depth, 16 III 1929, German Limnol. Sunda Exped. Sk4e and 
Sk4 (Bu-Mus), cotypc of 0. variabilis Pilaeszky. 

Java: Batavia, Tjilintjing, in a marine fishpond, 26 V 1922, sStjnier 
s.n. (Bz, L). 
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PuihiFPiNR Islands : L u z o d, Manila, in pools, XI 1914, MER,Rn.L, Species 
BkncoaiKK^ 180 (Bz, Iv, L). 

New. Caledonia: witlxout exact locality, 1868—1870, Balansa 1551 (P). 

Be in arks. Forma armata is at once recognizable by the short, 
straight branehlets with the long bract-eells and by the long spine-cells, 
already visilile with the naked eye. Kuetzino’s figure (1857, pi. 75) 
of the habit is very striking. Plants with more than four naked 
articulations are to be inserted in the f. diaphana. 

The reasons why I have not accepted Filarszky’s new species 
C. variabiUs arc pointed out on p. 204. 

D i s t r i ]) u t i 0 n. Between 13° N. and 23° S. ; Asu, India; 
Malaysia: Sumatra, Java, Philippine Islands — AtiSTRABiA, New 
Caledonia, Merrill (1918, pp. 39, 40), Groves (1912, p. 70). 

f. 3. diaphana (Meyen) Zanev., nov. comb, — Chara armata 
var. diaphana Meyen, Keise urn die Erde 2, 1835, p. 131; Kuetzino, 
Tab. phyc. 7, 1857, p. 30 — Chara polyphylla A. Br. var. Meyenii A. Br. 
f. paragynuwphylla A. Br. in Hooker’s Journ. Bot. 1, 1849, p. 300 — 
Chara gymnopus A. Br. var. armata (Meyen) Nordst. f. paragymno- 
phylla A. Bratjn in Abh. Khn. Akad. Wiss. Berlin 1882, p. 191. 

Illustrations, Kuetzino, Tab. Phyc. 7, 1857, pi. 75, f . 2. 

Differs from f. armata only by having more than four ecorticate 
branchlet-articulations. The same branchlet- whorl contains sometimes 
also entirely ecorticate branehlets. This particular is very well shown 
in Kuetzino ’s figure. Another charaeteristic is the fertility of the 
lowest branchlet-node. 

Bali: Boemher Klainpok, in desiccating pools surrounded by Exeoecana, 21 
VII 1984, m Yoo(ii> 2175 (Bz). 

Hawaiian (Sandwiciis) Islands: without further particulars [but moat 
probably collected in Oahu by Meyen, V 1831, cf. U. Bnmnii var. oalmensisl, (L), 
fragment of the type; ibid., IV 1883, Bailey s.n. [T, F. Allen, Gharac. Aiueric. 
Exsicc. 40], (L), badly preserved specimens; Oahu, in lower Panuoa, 4 VI 
1895, Heller, Plants of the Hawaiian islands 2386 (L), 

Remarks. The above cited plants differ but slightly from the 
f. armata^ but the branehlets have more ecorticate articulations and the 
lowest node is fertile. These characteristics suffice to consider the plants 
representing a form but not a variety as Meyen did. 

The plants 'from Bali were treated with sublimate, they have 
therefore a somewhat unusual appearance ; the plants are entirely 
subdiaphanous. 

Distribution. Between 22° N. and 7°S.; Asia, Malay- 
sia: Bali — Hawaiian Islands. 
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DoiiMM and little-known species and varieties. ' ' i V 

Mtella fascicularis Filarszky et 'Gr. 0,' Allen iri Mat]:L Naturw. Aiiz.: 
Ung. Akad. Wiss., Budapest 55, 1937, p. 478, figs. 6—12. Recorded from 
Kuala lumipiir, Malay Peninsula. Probably belonging to the dioecious 
II(mioeocleA}iac~Bicelhdaim\ ef. ^ 

Nitella tennissima (Desv.) Kiiimz. var. byssoides A. Braun in Abh. 
Kon. Akad. Wiss, Berlin, 1882, p. 64. First described by Braun (1849, 
p. 294) as Nitella byssoides from the Coast of Coromandel ; cf. p. 99. 

Ohara foetida and Ohara spinalis ex herbarium Hamilton. Collected 
in Bangsi, Malay Peninsuk ; quoted without further comment in 
Wallich’s '’Catalogue‘‘ (1928, p. 181) under Nos. 5190 and 5188 res- 
pectively and again by Braun (1849, p. 301). 

Ohara fulgens Filarszky in Arch. f. Hydrobiol. 1934, Siippl. Bd. 12, 
Trop. Binnengew. Bd. 4, p. 720. Recorded from Bali ; cf . p. 136. 

Ohara hispida ex herbarium Madras. Mentioned without locality or 
other particulars by Wallich in his tvCatalogue'* under No. 5189 and 
by Braun (L c., p. 301). 

Ohara javanica A. Braxin in Hooker's Journ. Bot. 1, 1849, p. 300; 
Walkman in Bull. Soc. Linn. Bordeaux 21, 1856, p. 57; T. F. Allen 
in Bull Torrey Bot. Cl. 7, 1880, p. 107 {noni. tant.). Recorded from 
Java ; cf. p. 5. • 

Ohara polyclados Don. Cited by Braun (1849, p. 301) only as a 
nmien tantmn with the remark ■hibinam descripta!*'*' and supposed to 
occur in the area dealt with in the present pai^er. 

Ohara solnta (jimwfH, Not. PL Asiat. 2, 1849, p. 280. Probably 
collected in Hurdwar (~ Haredwara, India Deserta). The species is 
insufficiently described and has never been mentioned again, whereas 
the type specimen seems to have disappeared. 
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Index to collectors’ numbers, 

with reference to the pages by means of the numbers in parentheses, 
sji.r iinmimbered specimens. 

Aknandale: Id (113, 172, 209). 

IUctiosr: 17981a (172) — Bailey: s.n. (211) •— BAiamiziiiY van dex Brink: 
2586 (80); 4279 (96) ; 5578 (162) — Bakhuizen van den Brink fil.: 1512 (172) 

— Bala’NSA: s.n. (150) ; 16 (164); 17 (78) ; 18 (161) ; 1551 (211); 1553 (157) 

— BeLANOER,: s.n. (60, 145); 4? (172) — Blow: 50 (157); 51 (61) — Bodemk, 

Ambtenaar: s.n. (164.) — Bob:bij.N: 987 (164) — Bon: 2306 (164, 201); 2370 

(145); 2435 (197); 2854 (183) — R. Brown: s.n. (125) ~ Bitkkill: s.n. (157); 

2794 (162); 4427 (75); (1331 (1()3) ; 12417 (172); 17347 (78); 17347a (162) ; 

17474 (157). 

Carr: 11488 (86); 123S0 (78); 12425 (105) — CiiiPP: 4981 (162) • — 

OLE.MEXS: 1459 (127 ); 21499 (162) Coll, unknown (Junghuhn'I) : s.n. (61, 70, 
78) ; (Kor'tiial.s?) : s.n. (8S) ; (Meyen?) : s.n. (211) ; Goll. unknown: s.n, 
(67[2X;i, 93, 125|;2X1, 131, 133| 2 X]/ 157, 172, 174, 197, 201[2 X], 209) — 
Curtis: 1887 (103); 2587 (164). 

VAN Daalen: r)39a (129); 539b (164); 5390 (210) — Dimicii'SEN: 2732 (94) 

— Dinit: .s.n. (151) Drummond: s.n. (125) ; 228 (125). 

Blbf.rt: 11.92a (116); 1193 (146) — .Elmer: 12382 (162). 

FeNix: 26079 (164) — Feuerhoen: s.n. (14S). 

GANDjajP: s.n. (13>3) — Genee.sk. Diensi v. Maiariabfstr. : s.n. (60, 78) — 
German Limnol. Siiinla Kx])ed. (v. al.so Feuericorn) : B2cl7 (98) ; BB2a (98, 136) ; 
BB3c,(20] ): l)6ba (149); FD2 (148); RSa (3 (71, 172); Sk4 (210); Sk4e (210); 
TBo3 (143); TBo3r (143); Till (78); THla (209); TH13 (78); TPlc (210); 

TPld (64, 129); T82a (64) ■— Griitok: s.n. (167, 197) — Gunn: 1000 (125). 

Hartman; 305 (125) — Hassi^rl: s.n. (61, 85) — Heberer: s.n. (116) — 
Heide: s.n. (162[2X.|) — Heller: 2386 (211) — Heme: s.n. (157) — Holttum : 
8389 (157); 10015 (157) ; lOOlOf (75); 17345 (93) J. D. HookEr: s.n. (144) 

— Hooker & Thomson: s.n. (78) — Hornemann: s.n. (133[2 X])- 

Iboet: 126 (199). 

Jenkins: s.n. (172) — Jensen: 297 (209); 306 (157) — J. H.: 74 (104); 
75 (60) — JuNionTHN (v. also coll, unknown) : s.n. (78[3 X]? 146, 148[3X]). 

Karta: 52 (164); Ivornbagh: s.n. (201) — Kortilai.s (v. coll, unknown) — 
Kuntze: 72S2 (183) ; ^7508 (185) — KuRZ: s.n. (103, 174); 123 (78) ; 1923 (183); 
1924 (133); 1925 (144); 1930 (85); 1964 (161); 2718 (133); 2721 (85); 

2752 (145); 2753 (164); 2754 (164); 2755 (164); 3294 (85); 3295 (193); 

391 S (85). 

Lehmann: s.n. (1(54) — LEiCHPrAEOT? : s.n. (125) — Liang Feng Yah, & 
Tbhn Yr Hsien: 186 (179) — Llanos: s.n, (133) — Lorentz: 15 (162) — 
Lorzing: 9491 (143); 10115 (75); lOllSb (209); 10165 (143) — LiiTjEHARMS : 

3935 (104); 4343 (104). 
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MAcOREcm^ 27630 (60) — E. von ’Maktens: s.n. (78, 133) ; 4 (94) •— 
Msrioll: 180 (211) — Meyen (v. also coll. onknowiL) : s.ii. (147) — Motley 
9 (164); 218 (164) ; 329 (162) ; 728 (104) — F. VON Mueller: s.ii. (125[5 X], 
127,128); 5 (127[2X]); 24 (162). 

NaumANN: s.R. (129) ; 6 (103) ; 337 (103); 338 (103); 364 (60); 365 (61); 
366 (61); 367 (60) — Nub: s.b. (157). 

PeeboOTT: 610 (210) — Pestava: s.n. (75, 157). 

Ramos: 26748 (172) ; 27248 (157) ; 27465 (93) — Bibley: s.b. (103, 157, 
162, 164); 6915 (157); 7142 (103) ; 7144 (104); 8089 (162); 9137 (61) ; 

10827 (75); 12567 (157); 26748 (172) — BoBtNSON: 2404 (61) •— Roux: 

S.I1. (133). 

DE LA SAVtNIEBEE: 674 (85) — VON BOHIEFNER: S.Tl. (146, 209) — SPOKLiEUBli: 
1? (148) — VAN Steenis: s.n. (72); 1157 (88) ; 1510 (60); 4524 (149); 4799 
(107); 4962a (75); 4962b (75); 5683 (78); 6063 (210) — Stockes: s.e. (60, 67) 

— Btraohey & WiNTEiu^Cf^^ S.n. (142, 183) — Stuart: s.n. (126); 1565 f (126) 

— SunieR: s.n. (210). 

Teysmann: s.n. (85); 11179 (164); 11930 (103) — Thomson (v. Hooker) 

— TsuN Yi Hsien (v. Liano PEng Yah). 

V -mTT.T.ART> ; 19841 (134) — - BE VooGB: 2175 (211). 

WichuRA: 2005 (61); 2072 (94); 2700 (78) — WEBER: s.n. (129); 554 (61) 

— Wight: s.n. (93); 133 (164) — WilpoRd: 238 (157) — Wools: s.n. (125) — 
WlNTEKBOTTOM (V. StRACHEY). 

ZiPPELlus: s.n. (78, 103, 134) — Zollinger: 8386 (94); 3386? (209); 
3440 (164). 
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Index to scientific names. 

]srew names and new combinations in boldface type; synonyms in italics; 
accepted genera in CA-POTAliS; page numbers indicating tbe most important mention 
in italics; an asterisk before a page number denotes a figure. 


Pago 

Allantoideae Gropes et BuMj. 


Webst 110 

Anartlirodaetyke Groves et Bull. 

Webst. 54 

Annonaceae 19 

Anopheles 39 

liatoni 40 

maculatus 40 

rnacuiipennis 39 

nyssorhynchus 39 

Arthrodactylae Groves et Bull. 

Webst 66 

Arthrodactyles Hy 62 

Azolla 29, 100 

BicelMatae J. Groves 19, 66 

Brachydaetylae A. Br 91 

Bracteatae A. Br 118 

Brasenia 

peltata 124 

Bryophyta 17, 48 

Butomus 

unibeilatus 194 

Caudatae A. Br 109 

Ceratophyllum 38, 48, 66 

demersum 29, 35, 194 

submersum 35 

Chaetophora 30 

elegaiis 135 

Cham A. Br 118 

Cham Ag. Ill, 118 

OifAHA VaiMj. ex L 

:I8, 22, 23, 31, 32, 37, 118 

arni^ata Meyen 210 

var. diaphana Meyen 211 

aspera Willb 11, 12, 16, 


23, 26, 30, 31, 176, 179, 1.88, 198 


Page 

var. Macoumi T. P. Allen ... 188 

australis B. Brown 12, 

14, 18, 22, 130, 131, 134, 165 

var. lucida A. Be. ......... 123, 

f. tenerior A. Br. ex Zanev. 127 

f. typica Zanev. 127 

var. nobilis A. Be. ... 123, 1^4, 125 
f, Stuartiana (Kuetz.) 

Zanev. ..126 

f. typica Zanev 125 

var. plebeja A. Br 130 

var. Vieillardii A. Br • 

26, 123, 127, 136 
f. simplicissima (Fro.) Zanev. 

9, 33, 64, *114, 1B9 


f. typica Zanev 128 

f. vitiensis Nordst 128 

baltiea (Hartm.) Fries ... 180, 189 

harbata Meyen 117 

Belangen A. Br 59 


Benthamii A. Be. ... 18, 153, 154, 156 

bracliypus A. Be 

7, 8, 9, 10, 12, 14, 15, 23, 

26, 29, 30, 32, 33, 68, *154, 


165, 168, 178, 187, 199 

f. robusta Filarszky 9 

var. Ehrenbergiana A. Br, ... 202 

var. gracilescens A. Br 202 

var. nubica Kuetz 200 

var. setigem Kuetz 200 

Braunii Gmel 


11, 14, 15, 18, 22, 29, 68, 78, 

134, 136, 1S7, 141, 151, 152, 191 
var. Braunii (A. Br.) Zanev. 

26, 139, 141 
f. eremosperma (Bupe.) 


Zanev 142 

f, sumatrensis Zanev 143 


216 


BLUMIEA — VOL. IV, No. 1, 1940 


Page 

' f . typica Zanev. 141 . 

var. coroBiaiideliua (A. Be..) 

Zanev .... 139, 144 

var. Ktiraii Zanev. ... 139, 144, 145 
var. oalinensis (Meyen) 

Zanev 36, 29, 139, 146, 211 

f. javanica (A. Br.) Zanev. 

5, 6, 7, 44<S, n72 
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var. brcvibractrola A. Be. ... 163 

var. (rauMchandii A. Bk 
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var. major-longi folia A. Be. ... 191 
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var. capillacea (Teiuill.) 


Zanev 194 

var. Hedwigii (Ag. ap. 

Bruz.) Zanev 193, 196, 197 
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var. afrieana A. Be 170 

var. braeliypitys A. Be 170 

var. flaccid a A. Be 163 

var. geiiuina A. Be 170 

var. indica A. Be 170, 171 

f. gymnophylla A. BE 174 

f. major A. Be *172 

f. minor A. Be 172 
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Clmropsis Euetz. 117, 118 

Braunii Kuetz 142 

Charopsis v. Leonh 121 
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■. -97, 135 ' 

f. mistmliana Nordst. 74, 76, 77 

f. wiioosa Nordst 74, 75 

x'&x. imperialis T. F. Allen ... 
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var. mucosa (Nordst.) 

Bailey 8, 9, 75, *114 
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9, 12, 14, 15, 21, 26, 29, 86 

var. puinila Zanev *88 

var. typica Zanev. ............... *88 
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